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ABSTRACT 
 
 This research is a comparative analysis of oral health from three historic African-
American cemeteries in Georgia.  The Area 1 (9CH1168), Area 2 (9CH875) and the Avondale 
(9BI164) cemeteries were excavated and relocated from 2008-2010.  The aggregate population 
consists of 486 individuals, spanning pre-and-post-Reconstruction eras. Statistical and 
bioarchaeological techniques are used to address the hypothesis that differential nutrition and 
subsequent health outcomes significantly vary (as estimated from dental analyses), based on the 
cemetery’s composition, location, and individuals social status.  Oral pathological conditions 
were characterized in an effort to identify variation between populations, while moving beyond a 
monolithic narrative of the African-American experience in the post-Bellum South. A statistical 
range of variation within and between the cemeteries was observed, revealing differences in the 
frequency of pathologies between cemeteries based on age and sex. Maladies most greatly 
afflicted Avondale’s population, Area 1 experienced the least and Area 2’s females had the most 
oral pathologies.   
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CHAPTER 1 INTRODUCTION 
“Today we formally call on the dead to accompany us in our struggles, to help us to 
break the silence.  This silence that we break together, we and the dead, can serve to create a 
more just world, a life with dignity for all.”- Maria Jimenez (Speech, May 1, 2013) 
 
1.1 Research Questions and Expectations 
Oral pathological conditions such as dental caries, ante-mortem tooth loss, and linear 
enamel hypoplasias, have been well documented as indicators of overall well-being (Buikstra 
and Ubelaker 1994; Goodman et al. 1991; Hillson 1996; Larson 2001).  The mouth provides a 
vulnerable point of entry for harmful bacteria into the body, and teeth further harbor micro-
organisms in spaces and grooves that can lead to serious infections, heart conditions and sepsis 
(Turner 2013).  Major life events, malnutrition and even social behaviors can further contribute 
to the body’s susceptibility to the development of dental pathologies, as well as provide 
archaeologists with measurable markers of stress (Goodman et al. 1991; Turner 2013).  The 
constant interaction with foods, abrasives, carcinogenic agents and bacteria coupled with the 
durability of teeth in an archaeological context make the mouth an ideal measure of assessing an 
individual’s overall health (Hillson 1996; Larson 2001).  It is from these dental measurements 
that inferences can be made about patterns of diet and disease, as well as the social and societal 
factors that shape them (Goodman et al. 1991).   
This research seeks to elucidate patterns of oral health by employing statistical analyses 
to examine multiple pathological conditions in the dental arcades of 486 individuals recovered 
from three historic African-American cemeteries in coastal (Area 1 and Area 2) and central 
(Avondale Burial Place) Georgia.  These statistical and analytical techniques allow for the 
assessment of patterns of significance in the rate and severity of oral pathologies within and 
between these populations.  The layout, organization and mortuary construction of these burial 
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sites suggest that these populations reflect communities of differing social complexities and 
distinct histories (e.g. semirural vs. rural and established vs. refugee).  This study hypothesizes 
that differential nutrition and subsequent health outcomes significantly vary (as estimated from 
oral heath analyses) based on social standing at each site (as estimated from mortuary context). It 
is hypothesized that the prevalence of pathological conditions will significantly vary between 
males and females, and between those who died as infants or juveniles and those who died as 
adults, stemming from gender- and age-based dietary differences (Vanderpool and Turner 2013).  
It is also hypothesized that the rural and refugee cemetery populations will have a higher 
prevalence of oral pathologies than the more established and slightly more affluent, well-to-do 
cemetery population of Area 1. By reconstructing patterns of resource accessibility, stress, diet 
and disease, the diverse cultural milieus operating at this time may begin to be understood.  
These hypotheses are tested using statistical analyses to contrast the three cemeteries and their 
subgroups. Interpretations of the statistical results are made using multiple lines of research, 
through the existing historical data and though the mortuary artifacts recovered during 
excavations (e.g. coffin hardware, clothes and personal artifacts). 
For the aforementioned reasons, and with consideration given to the sheer size of the 
comparative sample populations (n = 486 individuals), the dental arcades were given exclusive 
attention for the purposes of this study.  This research seeks to elucidate information about 
frequency rates of caries, abscesses, ante-mortem tooth loss and enamel hypoplasias from within 
each cemetery’s population, as well as between cemetery populations.  Due to the high incidence 
of tooth loss or missing teeth, the entire dental arcade will be subject to examination instead of 
select representative samples.  Given that caries, abscesses and ante-mortem tooth loss are the 
prevailing dental pathologies and follow categorical patterns of severity, they will be given 
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particular attention.  From analysis of these pathological conditions, inferences about social and 
environmental factors can then begin to be investigated as they relate to oral health.   
 
Figure 1.1 Spatial Distributions of Georgia Study Cemeteries 
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The other pertinent question that stands to be examined by this study is how the structural 
and cultural instabilities directly following Emancipation and during Reconstruction may have 
affected an individual’s health, and therefore, their lived experience.  These questions can be 
approached by a variety of methods when examining the dental data. In this case, the analysis of 
enamel hypoplasias allows for the measurement of social and nutritional stress events, but they 
must be precisely recorded in order to measure population-wide patterns (Goodman et al. 1991; 
Turner 2013).   
The quantitative methods that can be utilized for the purposes of this study are limited 
due to sampling permissions.  The Army Airfield restricted sampling of the two Hunter 
cemeteries Areas 1 and 2, while Avondale Burial Place’s descendants and GDOT welcomed it.  
Therefore, isotopic data exist for the Avondale Burial Place population (Vanderpool and 
Turner2013), but not for the Hunter populations.  Secondary inferences are obtained through the 
reexamination of these primary dental data coupled with ranking of their dental development 
opposed to their absolute skeletal age. 
The comparative analysis for periods of stress, rates of oral health, and malnutrition, are 
contingent on the dental analyses that previously exist (conducted by New South Associates) for 
all three populations.  This ranking is cited as a truer representation of the individual’s age at 
death because malnutrition and disease can stunt skeletal development, while dental 
developmental rates occur in predictable stages and are less hindered by stress (Hillson 1996). 
This study seeks to understand these individuals’ lived experiences, following the threads of their 
oral tapestries.  When dental development rankings and sex (when available) are held constant, 
statistical analyses of pathologies and linear enamel hypoplasias tease out patterns of stress and 
show relationships between groups.  These analyses are contextualized with other archaeological 
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evidence as well as the limited historical information that is present for these rural Georgia 
regions.  Scholars have done very little work to uncover the nuances of African-American 
communities located in the Georgia Piedmont (Matternes et al. 2010:417).  This relative analysis 
serves as a critical component in the small but growing body of bioarchaeological work on 
communities that is a vital part of including African-American history in larger American 
historical narratives.   
1.2 Overview of the Chapters 
 The organization of this thesis generally follows this introduction, beginning with larger 
contextual questions, and then narrows to frame and evaluate quantitative data on oral health.  
Chapter 2 provides a summary of the history and evolution of the fields of Bioarchaeology and 
African Diaspora Archaeology.  The chapter highlights events and cites cases that acted as 
catalysts for change and factored in the creation of bioachaeology as a discipline.  The traditional 
forensic approach to cemetery analysis is then contrasted with a biocultural one, demonstrating 
the differences between the two approaches.  A subsequent discussion then provides 
explanations for the preference of one technique over the other by archaeologists, and some of 
the motivations for these choices.  Chapter 2 continues with a review of social theory in 
mortuary archaeology, bringing Neo-Marxism, Black Marxism and Critical Theory to the 
forefront and provides a basis for thought about the roles of power and dominance, and race and 
structural violence. This section additionally highlights notable scholars of African Diaspora 
theory, providing a road map for the application of their works to African American mortuary 
archaeology.  The topic of status in historic cemeteries is examined and a model for its 
evaluation in cemetery communities is provided.  This chapter comes to a close with a discussion 
of common misconceptions in mortuary archaeology, highlighting issues with assumptions made 
by archaeologists on the subject of status and social memory.   
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 Chapter 3 provides an introduction to oral health and demonstrates why dental 
pathologies are key components in the efforts to unlock an individual’s life history.  Chapter 4 
presents four famous case studies of pre-and post-Emancipation excavations that not only 
provide baseline bioarchaeological data useful for contextualizing the individuals in this study, 
but show how the field itself has evolved.  The excavations at Kingsley Plantation, The African 
Burial Ground, Cedar Grove and Freedman’s Cemetery are intended to demonstrate the 
trajectory of the field and provide diverse national mortuary data (Blakey 1998; Davidson 2004; 
Davidson et al. 2006; Rose and Santeford 1985). This chapter also examines the aforementioned 
sources to identify factors likely to influence oral health such as diet, ecological variation, 
occupation, constraints imposed by racism, resource accessibility, sanitation, voluntary or forced 
migration and health care for African Americans.   
 Enslaved and freed African Americans were subject to limitations in vocational 
opportunities, protections, resources and education on the basis of skin color. These 
discriminations are well documented in the historic record at both the national and state levels; 
while there are numerous sources on plantation archaeology and even slave archaeology, little 
bioarchaeological data exist in the Southeast.  Therefore, archaeological case studies from New 
York, Arkansas, Florida and Texas will satisfy two objectives.  First, because it was discovered 
that Georgia case studies with bioarchaeological data are either uncirculated or are limited to 
descriptive analyses, it is essential to understand these cemeteries within a broader, non-local 
contextual framework.  Second, review of these case studies provides insights into the different 
lived experiences of black Americans living throughout the country.  This chapter also briefly 
reviews the history of bioarchaeology, African Diaspora Archaeology and forensics in the 
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context of cultural resource management archaeology.  Finally, this chapter highlights the need 
for comparative skeletal data in the Southeast.   
 Chapter 5 presents published historic data to provide a national context for the periods 
leading up to, and following the Civil War: Slavery to Emancipation (1619-1862), the Civil War 
(1861-1865), Reconstruction (1866-1873), the Tenant Period (1863-1950) and the Jim Crow 
Laws (1876-1965). From there, Chapter 6 provides details for each of the three cemeteries, the 
Area 1 Cemetery, the Area 2 Cemetery and Avondale Burial Place.  These summaries provide 
information about each site’s discovery and excavation in addition to a brief overview of the 
area’s cultural and ecological resources.  Each subsection concludes with burial inventory tables 
denoting the type of burial (primary or secondary), age at death estimation, sex when available, 
and what type of container they were buried in (coffin/casket) and, when possible, the shape is 
noted.   
 Chapter 7 centers on the bioarchaeological methods employed in this study. This chapter 
discusses what data were previously collected and how, and the ways in which this thesis utilized 
these data to satisfy the aims detailed in the preceding chapters. Chapter 8 is comprised of the 
results and interpretations of statistical and osteological analyses as well as detailing the 
prevalence of dental pathological conditions, in all three populations.  From there, the results of 
these three chapters and their larger interpretive significance are summarized in Chapter 9, which 
concludes with a discussion of diet, mobility, ecological recourse accessibility, environmental 
conditions and finally, results in recommendations for future research.  Osteological data are 
summarized in Appendix A, listed in the order that they are referenced in the text.   
 This thesis provides significant insights into the varying lived experiences of African-
Americans living in the Southeast, and serves as one of the first bioarchaeological investigations 
8 
 
 
of African Americans addressing this topic in the state of Georgia.  These insights are 
particularly important given that, as of 2012, all of the artifacts and human remains have been 
reinterred into perpetual care cemeteries.  The findings from this research shed new light on the 
dietary patterns, resource accessibility and oral heath of these once-lost populations.   
 Moving beyond the three Georgia cemetery populations addressed in this thesis, this 
study aims to contextualize the lived experience of African Americans, in terms of how the 
biological realities of diet and health related to ascribed social status.  Finally, it is the aim of this 
study to inspire bioarchaeological investigations on reinterment projects, to not only provide 
comparative populations for future scholarly works but to more adequately represent the 
individuals that were lost, rediscovered and are being unearthed in the name of urbanization.  
This thesis, in its own way, hopefully contributes to advancing research and understanding life 
ways for African American communities living at the turn of the 20
th
 century. 
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CHAPTER 2 THE HISTORY OF BIOARCHAEOLOGY AND AFRICAN DIASPORA 
ARCHAEOLOGY 
“We seek to understand the world that was, the world that is, and our relationship to it”  
(W.E.B.\ DuBois, in Blakey et al. 1998:55). 
 
The lived American experience varies greatly, depending not only time and space, but 
also and perhaps more significantly, along lines of race, gender, ascribed status and the 
interactions between individuals, communities and the grander social milieu.  A true reflection 
of the experiences that minorities faced as a result of dominant and often rigid cultural 
constructs can be found, not solely in the historic record, but in its combination with the 
physical one.  Written records may not be preserved, and those that are may contain omissions, 
manipulations, under-representations or exaggerations of historical events and processes (La 
Roche and Blakey 1997; Orser 1998).  Conversely, the human skeleton yields an accurate 
account of an individual’s lived experience.  Stories of development, trauma, repair, and 
degeneration lay sealed in a osseous time capsule that bioarchaeologists are then tasked with 
reconstructing.  The human burial, as Peebles (1977:124) argues, is the single most informative 
archaeological feature, as it contains more depositional information per cubic meter than any 
other type of archaeological feature.  In addition to health and developmental data, burials may 
yield information about social memory, status, economics, cultural identity and religion.  
Modern geochemical and genetic applications can additionally provide data on origin, diet, 
disease and migration (Knudson and Stojanowski 2008).  It is then how this archaeological 
information is recorded that determines how it is interpreted by society, and it can either serve 
to legitimize or discredit the historical record (Blakey et al. 2001; Goodman and Martin 2002; 
Goodman et al. 2012; Zuckerman et al. 2011).   
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The term “bioarchaeology” was coined by Jane Buikstra (1977:69) in the late 1970s and 
is, by its very construction, a study of human remains through the study of biology and culture 
(Wright and Yoder 2003:43).  The birth of bioarchaeology was in many ways an organic one, 
particularly given its temporal debut in the discipline amongst the processional wave of New 
Archaeology (Trigger 2007).  Spurred on by an emphasis on testable theoretical models and 
processual methods, bioarchaeology filled a niche for the discipline, providing a subfield 
dedicated to interpreting interactions between the environment, culture and human biology or 
bioculture.  Bioarchaeology moved the analysis of human remains away from a mainly 
descriptive approach towards focused hypothesis testing. Osteological analysis became just one 
of a myriad of tools utilized to reconstruct patterns of health and culture (Wright and Yoder 
2003:43).  Since 1977, bioarchaeology has altered the way that mortuary sites are managed. This 
call to action was due in part to infamous cases of the maltreatment of human remains, 
particularly of minority cemeteries (Buikstra 1977; Larsen 2002).  These cases of abuse did not 
go unnoticed, and minority groups spoke out to gain representation and repatriation of their 
ancestors' remains (Blakey et al. 1998; Ferguson 1992; Harrington 1993; La Roche and Blakey 
1997; Powell & Dockall 1995).  Native Americans were eventually successful in their persistent 
attempts to modify legislation, and in 1990, the Native American Grave and Repatriation Act or 
NAGPRA passed in law, protecting artifacts and human remains from excavation without 
representation. African American groups were not as successful and while their cemeteries still 
fall victim to abuses during excavation, Blakey and others rose to create the field of African 
Diaspora Archaeology (Rose et al. 1996). 
2.1 African Diaspora Archaeology 
The field of African Diaspora Archaeology is a fairly new one.  Born out of the civil 
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rights movement, which illuminated the need for the study of black history, anthropologists and 
archaeologists formed the field to begin closing these gaps in the historic and archaeological 
record (Blakey et al. 1998; Ferguson et al. 2008).  The anthropologist at the helm of this 
scholastic movement was Michael Blakey. Blakey et al. (1998) and others (Davidson 2004; 
Ferguson 1992; Mullins 1996; Orser 1998) not only sought to restore truth to the history books, 
but to provide cultural information pertaining to African American life.  Their works also 
brought to light issues of racism and bias in the field as well as in the literature. Their efforts 
have contributed to changes in ethnicity for the treatment of minority communities, both living 
and deceased (Armelagos and Goodman 1998; Moses and Jones 2012; Orser 1998; Raineville 
2009; Smay and Armelagos 2000).   
The field is defined as the study of three key topics:  (1) “the archaeology of cultural 
identity, the material identification of African identity,” (2) “the material aspects of freedom 
from enslavement,” and (3) “the archaeological examination of race” (Orser 1998: 63).  These 
specialized topics take site research beyond the material remains and into the study of social, 
spiritual and cultural memory.  While African American voices have not yet successfully carried 
into the legislation halls regarding burial law, they have certainly been influential on excavation 
sites. Their objections have forced archaeologists to recognize and interact with descendant 
populations as well as the local community (Rainville 2009; Roberts and McCarthy 1995). 
Prehistoric or classical archaeologists work at a disadvantage, often referring to highly 
limited contests, unlike historical archaeologists, who have the benefit of the ethnographic record 
However, historical archaeologists must remain cautious, particularly in the context of minority 
groups that were not given a voice in the written record and may have been misrepresented or 
omitted from historic events (Little 1994).  Blakey, along with other notable anthropologists, 
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such as George Armelagos and Alan Goodman, deconstructed the race concept.  They showed 
scientifically that race is indeed a social construct, and not a biological one, that the use of race 
merely serves to perpetuate discrimination and separate groups instead of aiding in our 
understanding of cultural groups and their interactions (Armelagos and Goodman 1998; Moses 
and Jones 2012; Smay and Armelagos 2000).  These anthropologists agree that what should be 
examined are not racial groups but cultural groups, communities and their relationship to the 
broader social milieu.  These anthropologists’ crucial and revolutionary work has changed how 
minorities are represented and discussed in the archaeological and historic record (Armelagos 
and Goodman et al. 1998; Blakey et al. 2001; Davidson 2004; Smay and Armelagos 2000).  
These anthropologists have challenged the field of archaeology, by not only raising ethical 
standards, but by actively seeking a bioarchaeological approach in their work, demonstrating the 
benefits of contextualizing physical analyses of human remains with culture history and social 
memory.   
The innovators of African Diaspora Archaeology challenged archaeologists to delve even 
further into the research of material remains in order to more fully understand and reconstruct the 
factors that defined past African American experiences (Orser 1998; Blakey et al. 1998, 2000).  
While African Diaspora Archaeology does acknowledge ethnicity, it is not at odds with the 
works of Armelagos et al. on race, but instead focuses on how slavery, racism and segregation 
influenced the lived experiences of those navigating an ascribed social status (Orser 1998; 
Blakey et al. 2001).  African Diaspora Archaeologists seek to understand the journey from 
slavery to freedom and beyond, not only how people lived, worked, but how they celebrated, 
mourned and practiced tradition. 
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2.2 Public Archaeology and Descendant Populations 
Public archaeology is the essence of archaeology; it is the acquisition of knowledge and 
the exploration of material culture through excavation, research, public interaction, education 
and outreach.  Public archaeology works to instill the importance of historic preservation while 
building community relationships and obtaining local knowledge (Raineville 2009).  While 
public outreach and descendant involvement efforts amongst archaeologists have been a more 
recent endeavor, many notable projects have produced remarkable results.  Public archaeology is 
arguably the most beneficial for historical, mortuary projects.  Involvement with the public and 
descendant populations can aid in archaeological interests such as identification efforts, 
genealogies, and oral histories; and valuable information can be gained about migration, cultural 
traditions and even burial rites and rituals.  Although public archaeology is more time consuming 
than exclusionary archaeology, the scholastic and historical gains are invaluable.  This is 
particularly true with minority sites of limited historical data, in which every effort to piece 
together fragmentary histories is a step towards better understanding the lived experiences of 
those we have so little information on. 
One of the earliest, and certainly most well-known, examples of public mortuary 
archaeology was forced by the community.  The African Burial Ground Project in New York 
City was one such instance where the initial 1991 excavations prompted the local community to 
protest the project, demanding a scholarly approach and cultural advocacy for those interred (La 
Roche and Blakey 1997).  The leading forensic approach utilized on the project perpetuated 
racial and cultural biases that sought to justify segregation and maltreatment (Blakey et al. 1998).  
Forensic anthropologists’ initial work at the site embodied this biased school of thought 
perpetuating race in their analysis (Blakey et al. 1998).  This research was tempestuously 
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protested and community efforts were eventually rewarded.  Excavations were halted and the 
project was resumed under the supervision of African Diaspora bioarchaeologist/anthropologist 
Michael Blakey (Blakey et al. 1998; Orser 1998).  Community success has made this a 
celebrated project, and the African Burial Ground Project has since become a model for 
bioarchaeology as well as for public archaeology (Blakey et al. 1998).  The African Burial 
Ground project and others that are modeling their works after it, further demonstrate the 
importance of investigating not only material elements with a cultural lens, but recognizing 
descendant and local communities as a parts of the project (Ferguson et al. 2008; Little 1994, 
2000; Raineville 2009).   
2.3 Forensics and Bioarchaeology 
There are many archaeological case studies to draw from concerning the post-
Emancipation period in the United States, and a brief discussion of these is needed to understand 
the motivations for this rather recent interest in post-Emancipation life.  In archaeology’s infancy 
the human remains of plebeians were routinely underutilized and often cast aside in favor of elite 
burials and their high profile contents (Brown 1995).  Even today, skeletal remains continue to be 
underutilized, particularly in the context of cultural resource management archaeology in 
instances where time concerns triumph over osteological analyses (Davidson 2004).  This 
minimal representation in the field leads to obvious oversights in the literature, both grey and 
mainstream (Davidson 2004). 
Biases still exist in archaeology, embodying narratives of dominant white culture, 
particularly when forensic techniques are used in archaeological contexts (Armelagos and 
Goodman et al. 1998; Blakey et al. 2001; Brown 1995; Goodman and Martin 2002; Zuckerman 
et al. 2011).  Forensic approaches have historically sought to establish racial affinity based on 
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cranial and dental morphology. Smay and Armelagos’ (2000) work, A Critical Assessment of the 
Use of Race in Forensic Anthropology, provides a number of reasons why forensic anthropology 
does not only not translate well into archaeology, but how some techniques and biases lead the 
analytical interpretations in the wrong direction.  Which is not to say that forensics do not have a 
place in archaeology, they do.  Forensics can serve as a valuable tool to an archaeological team, 
such as utilizing a criminal analyst to investigate traumas, dismemberment, decomposition or 
other biological manipulations. The field simply lacks the biocultural approach to analysis, and a 
team comprised of anthropologists and bioarchaeologists, as well as forensic scientists, can 
potentially provide a more holistic understanding of human remains. 
Some early American physicians and physical anthropologists attributed features such as 
skeletal robustness to black Americans; this skeletal hardiness was then linked to an aptitude for 
heavy mechanical stress and resistance to fatigue and disease (Savitt 1981; Smay and Armelagos 
2000).  In fact, the compaction of spongy bone was the body’s response to extreme duress 
(Larsen 1997).  These racialized approaches to the analysis of human remains were utilized to 
maintain a source of power and control over marginalized groups.  According to Lieberman et al. 
(1989), even in the late 1980s over half of active physical anthropologists still used the concept 
of race as an explanatory tool.  Though the field of biological anthropology has come a long way 
since racialized interpretations were commonplace, the field has a further responsibility to 
represent these data as individuals of a community and not as a specimen of a crime scene 
(Blakey et al. 2001:415).  A forensic analyst and a bioarchaeologist examining the same 
individual will undoubtedly reveal similar base data; however, a bioarchaeologist’s approach, 
methodologies and core questions seek biocultural data instead of simply descriptive evidence. 
This biocultural approach is critical to our understanding of the individual and the site in a 
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broader context, particularly in minority populations.  The increasing numbers of contract 
archaeology cemetery projects are providing ample opportunities to not only supply case studies 
for comparative data, but opportunities for public archaeology and scholastic research to further 
our understanding of the lost and underrepresented. 
There is no greater potential for comparative analysis than in the fast paced field of 
contract archaeology, which has accounted for 90 percent of archaeology in America since the 
1960s (Barile 2004; Blakey et al. 2001).  If done properly with a bioarchaeological approach, 
the amount of data that could be gathered on African-American sites and cemeteries would be 
unprecedented. However, Blakey et al. (2001) demonstrate how these sites are often not 
excavated by bioarchaeologists or with African Diaspora Archaeology in mind, but rather with 
efficiency and profit in mind. There are some notable exceptions that have helped mold the field 
of bioarchaeology. One such case is the execution of the African Burial Ground project in New 
York, during which Michael Blakey and his team took over the botched excavations and turned 
them into the poster child for the field (2001). Other notable cases are the Georgia Department 
of Transportation’s Avondale Burial Place excavations in Bibb County Georgia conducted by 
New South Associates, Inc. (Matternes et al. 2011). The Texas Department of Transportation’s 
Freedman’s Cemetery conducted by Geo-Marine, Inc. (Peter et al. 2000; Tine 2000) is a fine 
example of a merger of CRM and scholastic research (Peter et al. 2000). These projects will be 
presented in further detail in Chapter 4. They are notable because they not only served as 
removal projects, they were infused with biocultural methodologies, employed 
bioarchaeologists and took the analysis beyond that of a descriptive technical report to 
accessible works of academic scholarship. 
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2.4 African Diaspora Theory 
African Diaspora Archaeology is heavily based in critical theory, which, while modified, 
stems from a Neo-Marxist philosophy and seeks to understand the roles of dominance and 
control of a social structure on marginalized groups through oppression, alienation and 
discrimination (Erickson and Murphy 2008; Lemert 2012).  A theoretical model that is often 
referenced in African Diaspora studies is the subject of the 1983 text Black Marxism by Cedric 
Robinson (1983).  Robinson’s (1983) theoretical framework is built on a critique of Western 
Marxism, highlighting failed attempts to apply a Marxist school of thought to American history; 
he points out that it cannot account for the racial character of capitalism in America (Robinson 
1983).  Instead Robinson (1983) and scholars of black history look to a new kind of social 
theory, one that has roots in various schools of thought but has been tailored, accounting for 
social and racial struggles of blacks who were navigating the daily realities of the rigid 
American societal class system.  Robinson and Kelley (2000) shed light on the evolution of 
black social theory from Western Marxism more towards black radicalism.  Black Marxism 
demonstrates how luminary black history scholars, such as W.E.B. Dubois, Richard Wright and 
C.L.R. James, who were students of Marxist theory, changed their perspectives as time went on. 
They navigated away from Marxist theory, compelled by black American history’s 
dissimilarities to the European period on which Marxism was founded.   
Marx had not realized fully that the cargoes of laborers also contained African 
cultures.  Critical mixes and admixtures of language and thought, of cosmological 
and metaphysics, of habits and beliefs, and mortality.  These cargoes, then, did 
not consist of intellectual isolates or deculturated Blacks— men, women, and 
children separated from their previous universe.  African labor brought the past 
with it, a past that had produced it and settled on it the first elements of 
consciousness and comprehension. [Robinson 1983:121-122] 
 
These social theory critics and subsequent rebuttals demonstrate a perpetual disconnect in 
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American scholarship when it comes to African Diaspora theory.  The same can be said for the 
countless cases of ethical disregard and missed scholastic opportunities when examining the 
remains themselves.  It has taken decades to bring to light and refine the theory and study of 
African Diaspora Archaeology.  The fact that opportunities for enlightenment and academic 
gains have been pushed aside in the name of “progress” is not only ethically egregious, it is also 
academically negligent.   
Blakey et al. (2001) argue that human remains continue to be underrepresented to this 
day in order to serve ulterior motives, as some cultural resource management firms and 
government agencies actively seek a forensic approach over a biocultural or bioarchaeological 
one in the interest of time and money (Blakey et al. 2001:389).  There are potential biases and 
incomplete approaches when examining archaeological case studies that have not taken a 
biocultural or African Diaspora prospective, but merely a descriptive one.  “The biocultural 
approach combines cultural and social historical information with the demography and 
epidemiology of archaeological populations to verify, augment, or critique the socioeconomic 
conditions and processes experienced by past human communities” (Blakey et al. 2001:409).  
African Diaspora bioarchaeology not only seeks to reconstruct the lived experiences of African 
slaves and freedmen in the decades following Emancipation, it serves to record details about 
those that were omitted from history.   
An obvious problem for the preservation of historic cemetery sites, particularly poorly 
marked or unmarked sites, is precedence for modern land use above its intended function as a 
sacred burial ground.  Larger overarching problems with reinterment projects are compounded 
by centuries of deep-seeded discriminations.  Segregation of cemeteries on the basis of race can 
be cited as one of the factors that led to the abandonment and subsequent loss of the cemetery in 
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the first place.  Many black cemetery sites in the South fell into disrepair as a result of the Great 
Migration, when many left their loved ones’ graves behind, seeking opportunity and equality in 
the North or larger more liberal Southern Cities (Perdue 1973).  This is likely the explanation for 
the loss of the Avondale Burial Place and the Area 1 and Area 2 cemeteries.  Additionally the 
descendants of the Area 2 site may have not possessed the means or the proximity to their family 
to maintain the cemetery.  Area 2 is believed to contain refugees that likely did not possess 
established kinship ties or means for perpetual care. These factors can also be directly attributed 
to racism and structural inequalities. 
2.5 Social Theory in Burial Tradition 
 The incorporation of the works from social theorists, like Cedric J. Robinson, Anna Julia 
Cooper and W.E.B. DuBois, aid in piecing together the struggles and hardships of black men and 
women during the tumultuous periods of Slavery and Reconstruction.  These personal stories can 
aid in the study of black mortuary ritual and social memory (Cooper 1925; DuBois 1899; 
Robinson 1983).  Social theorists such as Pierre Bourdieu (1979), Michael Foucault (1970), Karl 
Marx (1847 and 1848) and Emile Durkheim’s (1893) extensive works on dominance and power 
can appear to be quite relevant when examining these communities.  These approaches, however, 
are quite different and, while elements have been borrowed from some of these theorists such as 
Marx, cannot be fully adopted because they were not developed in the context of slavery and 
Emancipation history in America. 
 It is clear when examining the Avondale Burial Place and the Area 1 and Area 2 
cemeteries, that these contemporary communities were relegated to a life of oppression, poverty 
and subservience.  In spite of their ascribed status and degrading conditions, African Americans 
sought to maintain their customs and traditions, and the cemetery offered one of the few private 
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forums in which they could openly practice their traditions (Rainville 2009). These acts of ritual 
can be observed archaeologically, through acts such as ritual killing of objects, scattering glass 
on the surface of the grave or hanging bottles from trees (Matternes et al. 2010).  It is what slaves 
did in their personal and private time that speaks to their cultural traditions, and it was out of 
necessity that some of these traditions came to be.  Some customs came directly from Africa, 
while others were a merger of African and Christian traditions.  While there are a number of 
published materials on the subject (Jamieson 1995; Orser 1998; Singleton 1991; Wilkie 1999), it 
is difficult to identify which cultural traditions individuals may have employed in life.  
 Distinguishing between traditions and rituals that reflect the individual and those that 
reflect community can be a complex task, if not impossible. However, these distinctions would 
aid in our understanding of the relationship between the individual and the community.  An 
example might be a Christian style burial tradition for an individual that does not share in 
Christian beliefs, but is an atypical member of the community.  Any nuances that are present 
during excavation that may provide insights into social memory and ritual are critical to the 
fields of archaeology and African Diaspora Archaeology.  Subtle clues found in the 
archaeological record are vital to decoding ritual and tradition that form and reinforce individual 
and community relationships. This makes the task of recordation and analysis of mortuary finds 
a meaningful and delicate task. 
2.6 Socioeconomic Status and Mortuary Misconceptions 
 Traditionally, archaeologists, particularly prehistoric archaeologists, have relied on burial 
artifacts and prestige items to assess social status (e.g., Beck 1995; Brown 1995; Chapman et al. 
1981).  Historical mortuary archaeologists, such as Edward Bell (1990), James Davidson (2004) 
and Jeremy Pye (2007), caution that burial items must be examined differently in a historical 
21 
 
 
context.  Historical archaeologists must consider factors, such as mortuary aid organizations, and 
should not underestimate the affordability of mass produced mortuary items, as these oversights 
will inevitably skew cemetery data.  Mortuary research as purely descriptive is simply 
irresponsible scholarship.  Davidson (1999; 2004) discusses the pitfalls in perceived 
socioeconomic status based on mortuary construction and artifact distributions.  He argues that it 
is not what is on the coffin, but who is in the coffin that counts, and that a more reliable indicator 
of economic standing is present in the individual’s health rather than a simple inventory of grave 
goods (Davidson 2004:173-175).   
A revised standard for the analysis of mortuary status is one that incorporates all of the 
available evidence, whether it is buried in a Sears Roebuck catalog, at the local archives or six 
feet below the surface (Davidson 1999; Pye 2007).  While archaeologists often use coffin 
construction and adornments as clues of socioeconomic status, these materials can be misleading 
indicators of economic status.  This is particularly the case during the Civil War, a period of 
massive loss of life from combat, complications and disease.  The opposite can be observed at 
sites such as at Freedman’s cemetery in Texas.  Here, burials of subadults and adults seem to 
show evidence of an insurance policy through local mortuary aid organizations that provided 
financial backing to the family of the deceased (Davidson 2014: 175). 
A financial investment of an individual during life may serve to provide a more elaborate 
funeral than would have otherwise been financially possible.  This skew can go both ways, an 
individual that was relatively well off throughout their life could have lost everything towards 
the end due to a myriad of circumstances.  Both of these situations can equate to a burial that 
does not fully reflect the deceased, which may ultimately skew the interpretation by the 
archaeologist if they take a less diligent, but merely descriptive approach (Davidson 2004:171-
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176).  Infants and young children were often not covered under these mortuary policies or 
through these fraternal societies and were therefore an out-of-pocket expense for most families 
(Davidson 2004).  While subadult and infant burials tend to be minimally adorned, they also 
serve as poor indicators of the family’s socioeconomic status, as infant mortality rates were high 
(Davidson 2004:171).  As “industrialization taking place across the United States in the mid-
nineteenth century, created a venue for the mass production of funerary accouterments.  The 
flooded market resulted in a markedly lower cost for manufacturing and purchasing of 
prefabricated coffins/caskets, as well as coffin/casket hardware” (Pye 2007:12). 
Although, if special attention is given to an infant or child through an elaborate mortuary 
display, this may provide evidence that the family was of higher economic status (Davidson 
2004:175).  This is not to say that the archaeologist cannot establish economic trends within a 
cemetery community, just that it requires a commitment to the historical research (if present) and 
into resources and services available during the site’s use.  Archaeologists should remain open 
minded, prepared for additional evidence to arise that could challenge their interpretations of 
status.  Establishing temporal patterns within the cemetery can also be quite challenging, 
however, acquiring a range for each individual and then the cemetery itself can be invaluable for 
framing findings. 
Archaeologists have come up with a number of ways to aid in the establishment of 
temporal patterns or trends. Davidson (2004), Pye (2007) and Matternes et al. (2011) have 
demonstrated the value of coffin hardware analyses and have established typologies.  Coffin 
hardware use, fraternal membership, or use of all burial features in combination can be used to 
establish patterns of socioeconomic averages for a given period and region.  Coffin hardware can 
be an ideal tool for establishing temporal patterns of use for a cemetery.  Since mortuary 
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hardware and construction tend to follow vogue trends, they can be traced, establishing general 
range of manufacturing, use, circulation and disfavor (Matternes et al. 2010; 2011). 
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3 ORAL HEALTH 
Dental tissues can serve as a roadmap of an individual’s age, health, diet, hygienic care, 
demography and early life history (Hillson 1996).  Teeth are comprised of dentin and enamel 
which are the hardest materials produced by the human body; they are, therefore, one of the most 
resistant elements of the human body to decomposition in an archaeological context (Larsen 
1997; Hillson 1996).  Twenty-first-century archaeologists have taken advantage of that durability 
by developing a variety of techniques to evaluate questions about past life ways.  Dental 
anthropology is also one of the unique fields in osteology that allows for comparisons of living 
populations (Larsen 1997: 65).  Pathological analysis, dental macro-and-microware, stable 
isotope analysis, the study of genetic abnormalities and cultural modifications serve as the most 
common techniques utilized by bioarchaeologists in the reconstruction of dietary and cultural 
behaviors (Homes 2006; Larsen 1997, Turner and Armelagos 2009, Turner, et al. 2011). 
It is important to note that standards have been established for osteological and dental 
analyses that are intended to record skeletal information in a replicable way (Buikstra and 
Ubelaker 1994; Hillson 2001; Jurmain 1991; Smith 1984).  These standard scoring and inventory 
parameters allow for review of analytical data by different archaeologists (Buikstra and Ubelaker 
1994; Hillson 2001; Jurmain 1991; Smith 1984).  That being said, it is understood that there will 
inevitably be some level of recorder error and statistical biases in the data (Larsen 1997).  
Standards allow for data to be collected in a guided manner that records age, sex and statue 
estimations, and provides data on dental defects, disease, traumas and abnormities.  This process 
results in an inventory that can then be statistically analyzed in order to assess patterns in 
population diet demography and disease.  Since archeologists cannot report on the number of 
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new cases of disease or stress that arise in an affected population also known as “incidence”, 
they are limited to determining the prevalence (Larsen 1997:64).  
Prevalence is the study of the proportion of a given population that is affected by a 
disease or condition at a particular time (Larsen 1997:64). The study of prevalence can then be 
applied to the rate of congenital diseases, plagues and communicable diseases, such as the Black 
Death or yellow fever that afflict the skeleton.  The major health responses observed by dental 
anthropologists during their standard inventory and analyses include:  evidence of a trauma, 
calculus, caries, abscesses, attrition, enamel defects, tooth loss, alveolar remodeling, cultural 
modification and genetic abnormalities.  
For the Area 1 and 2 cemeteries careful inventories and measurements were taken in the 
by the physical anthropologists. Following the analysis, excel spreadsheets were generated by the 
project’s crew and necessary figures and information were then generated for the technical 
report. While the report was highly detailed and thoroughly researched, it beckoned for a cross 
population comparative analysis. A full scale comparison of these sites would take a number of 
scholars and an immense amount of time. Therefore, this thesis, as stated, will be limited to a 
comparison of oral health and its causes and implications on health within and between these 
contemporaneous populations.  To understand these maladies we must first define them and 
understand their processes in order to arrive at how they were generated. The first of these 
pathologies are dental caries. 
Dental analyses are important to the reconstruction of diet composition and nutritional 
status, particularly when the population being examined has little in the way of recorded history 
or medical data.  Dentition can offer archaeologists an unparalleled amount of data about age, 
diet, nutrition and overall health when compared with other skeletal materials.  When a burial is 
26 
 
 
poorly preserved, teeth may likely be the only surviving elements.  High rates of linear enamel 
hypoplasias, for example, serve to inform archaeologists that the population observed periods of 
childhood stress that would cause disruption in regular enamel crown formation (Goodman et al. 
2003).  Teeth offer a plethora of information about past populations, and can be even more 
informative with the application of population statistics 
3.1 Dental Caries 
 Caries are infections that result in the 
progressive destruction of tooth structures and 
the most common reason for persistent oral 
pain (Larsen 1997; Waldron 2009).  Caries 
form by the demineralization of enamel dentin, 
and other hard dental tissues by acids that 
produce the bacterial fermentation of 
carbohydrates (Larsen 1997, Waldron 2009).  
Demineralization is initiated by microbial 
activity on the tooth’s surface (Pindborg 1970).  
Lesions can be divided into two types: 
progressive or acute and arrested or chronic (Pindborg 1970).  Acute lesions are characterized by 
a chalky white appearance and are often associated with subadults (Ortner and Putschar 1981).  
Chronic lesions may develop at any age, and can develop slowly and alternate between active 
decay and remineralization, it is possible for these caries to remain dormant for years; or 
conversely, they can destroy a tooth in less than a month’s time (Featherstone 2004; Hillson 
1996).  Acute and chronic caries may result in the destruction of the entire crown and significant 
portions of the roots if left untreated.  Once the pulp chamber is exposed, the chances of 
Figure 3.1 Caries Type by Location (Mayo Foundation). 
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infection significantly increase (Featherstone 2004; Hillson 1996).  This level of severity usually 
results in the formation of a localized abscess.  The alveolar bone is then gradually eaten away 
which can result in loss of the tooth and possibly sepsis (Ortner and Putschar 1981). Several 
bacteria have been shown to be capable of inducing carious lesions; among these, streptococcus 
mutans is recognized as the most cariogenic (Sheiham 1983).  Since the consumption of sugar 
considerably enhances the process of demineralization in teeth, high sugar consumption is cited 
as the principal cause of caries, making dental caries the most common dental disease found in 
industrialized countries (Sheiham 1983).  Due to the rise of maize agriculture in particular, the 
frequency of caries found in archaeological populations is vastly higher than in pre-agricultural 
societies.  This coupled with dietary data on historic populations, shows an increased lack of 
diversity in the diets of slaves and freedmen and the historic rate of caries has increased 
(Buikstra and Cook 1980; Fite 1979). 
Luckily for archaeologists, the development of carious lesions follows categorical 
patterns.  The location and recesses of the molars cause them to be afflicted by carious lesions, 
most often followed by the premolars, the canines, and finally, the incisors (Buikstra and Cook 
1980; Hillson 1996).  Lesions, which can be found on the crown or on root surfaces, are 
classified as pit and fissure lesions and are measured by archaeologists, denoting their location 
on the tooth and their severity (Hillson 1996).  
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Figure 3.1.1 Caries Area 1, Feature 6, 40-50 Year Old Male 
3.2 Abscesses 
According to Waldron (2009), abscesses form when pus collects in the cavity of the pulp 
chamber. This usually follows dental lesions, inflammation of the soft tissue and ultimately tooth 
loss.  When skeletal preservation is favorable, abscesses are easily visible in the archaeological 
record, making them an ideal indication of advancing oral health decline (White and Folkens 
2000).  In the case of chronic infection, the abscess may achieve considerable size and form a 
fistula in the surrounding bone through which pus will drain. This process leaves a hole or 
pocket in the mandible or maxilla and can be painful enough to change patterns of consumption, 
resulting in change in tooth wear (Hillson 1996). Abscesses can spread infection to other parts of 
the mouth, infecting healthy teeth and roots that the growing abscess intersects (Waldron 
2009:2).  If left untreated, bacteria from an abscess may leach into the bloodstream, resulting in 
sepsis, an inflammatory response that can be fatal.  
3.3 Ante-Mortem Tooth Loss 
Tooth loss is one of the most common occurrences in historic populations, and presents a 
challenge to the archaeologist to learn how and when the loss may have occurred. Teeth lost 
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during excavation due to poor preservation provide vastly different information than teeth lost 
before death due to a pathology or trauma. Ante-mortem tooth loss is distinguished from post-
mortem loss by remodeling. Additionally, the degree of remodeling can aid the archaeologist in 
making a determination about the order in which the teeth were lost (Waldron 2009:239).  
According to Waldon (2007:238), periodontal disease accounts for the majority of tooth loss in 
historic populations.  Scurvy, extraction and trauma are other pre-mortem factors to consider.  
Tooth loss has been cited to occur more frequently in women than men. This frequency increases 
with age and is often the result of difficulty chewing and can also be attributed to malnutrition 
(Hugo et al. 2007:224-234). Tooth loss has been cited to occur more frequently in women than 
men, this frequency increases with age and is frequently the result of difficulty chewing and can 
also be attributed to malnutrition (Hugo et al. 2007:224-234).  
Statistically, it can be difficult to account for teeth that are fragmentary, eroded or 
missing post-mortem; missing teeth contain vital information about the individual’s oral health 
Figure 3.3 Ante-Mortem Tooth Los, Avondale, Feature 52, 30-40 Year Old Adult Male. 
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that will ultimately skew statistical analyses (Dernnan 1996).  Archaeologists are aware that the 
data is by its very nature often fragmentary, and while this can be accounted for in part through 
percentages, sampling and explanations of the missing data, it is an ongoing challenge of the 
field that we must be candid about (Dernnan 1996). This collection is not unique in this regard 
and many of the individuals are missing a number of their teeth as a result of progressive 
maladies, fragmentation post-mortem or resorption. These percentages will accompany the 
statistical results.  
3.4 Enamel Hypoplasias 
An overwhelming amount of research has been conducted on the development of enamel 
defects, particularly enamel hypoplasias (Cutress and Suckling 1982; Goodman et al. 1980, 
1991; Hutchinson and Larsen 1988; Lanphear 1990; Moggi-Cecchi et al. 1994; Wood 1996).  
Enamel hypoplasias are defined as defects of the enamel thickness, which alters the contour of 
the crown surface (Hillson 1996:165).  These defects are created by the disruption of the secreted 
enamel matrix that forms the crown surface (Hillson 1996:165).  Linear enamel hypoplasias 
(LEH) that manifest as deformations in furrows on the crown surface are the most common type 
of hypoplasias (Hillson 1996:165).  
Scholars of dental anthropology agree that enamel hypoplasias indicate a metabolic 
disruption and can be linked to a period of nutritional, emotional or disease distress (Lanphear 
1990:1).  Hypoplasias represent long-term stress episodes and are formed during the first four 
years of life.  They can be the result of maternal stress on the infant in utero, early weaning, and 
malnutrition through poor supplementation or may be attributed to childhood developmental 
stress such as illness (Hillson 1996; Larsen 1996).  Since enamel defects are often attributed to 
high levels of morbidity as a result of early weaning, they may be used to estimate birth spacing 
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and fertility within the greater population (Buikstra and Cook 1980; Goodman et al. 1990; 
Larsen 1997). 
 
Figure 3.4 Linear Enamel Hypoplasias, Area 2, Feature 114, ~15 Year Old Subadult.  
(Photo credit New South, Report 2097, used with permission from GDOT). 
  
 
Figure 3.4.1 Linear Enamel Hypoplasias, Avondale, Feature 52, 30-35 Year Old Adult Male  
(Photo credit New South, Report 2097, used with permission from GDOT). 
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Over one hundred factors have been cited in dental anthropology texts as possible 
contributors to the formation of hypoplasias; however, a few general conclusions can be made 
using macroscopic analysis.  Yearly and biyearly defects can occur as markers of seasonal stress.  
These periods of disruption are related to the scarcity of food during the winter months 
(Goodman et al. 1980).  These yearly periods of disruption are represented in a furrow on the 
crown surface; seasonal stress has also been shown to register biyearly (Goodman et al. 1980).  
Fluid stress across a half-year period may be the reflection of a chronic condition resulting in 
malnutrition or undue stress on the body (Goodman et al. 1980).   
 In addition to linear enamel hypoplasias, there are hypoplasias known as cuspal enamel 
hypoplasias (CEH). These occur at the very beginning stages of tooth development in utero and 
suggest that the mother was undernourished or ill while pregnant (Ogden et al. 2007:964). These 
hypoplasias appear as pits on enamel surfaces.  
 
Figure 3.4.2 Cuspal Enamel Hypoplasias, Area 2, Feature 23 
(Photo credit, New South Report 1737, used with permission from DPW Ft. Stewart) 
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3.4.1 Weaning and Enamel Hypoplasias 
According to historic accounts of diet for eastern Georgia, meat (namely pork), meal and 
molasses typify the Southern African America’s resource access (Bollet 1992; Ethridge 1988).  
These foods are cariogenic and high in carbohydrates, when coupled with poor oral care due to a 
lack of health services, insufficient wages and a general lack of understanding in the period of 
how bacteria affects the body.  The majority of the individuals in all three of these populations 
meet an early death in childhood, the majority of which occurred under the age of three 
(Matternes et al. 2010 2011).  New South has established as a general age bracket that toddlers 
were weaning off of breast milk around the age of three. At this time their diets are also being 
supplemented with high-carbohydrate and low-protein diets that were likely a cereal or gruel 
made from meal (Kiple and Kiple 1977). 
 Since weaning and post-weaning periods are collectively accepted as periods of increased 
stress during childhood, these stress responses can be marked by a disruption of enamel 
development (Underwood and Hofvander 1982; Moggi-Cecchi et al. 1994; Relethford 1994).  
Weaning is the gradual reduction of mother’s nutrient rich milk, and as food supplementation 
occurs, so does contact with foreign and potentially dangerous pathogens.  These attacks on the 
child’s developing immune system can be observed by archaeologists and serves to inform 
patterns of mortality and aid in the reconstruction of diet.  These dietary practices, compounded 
by poor local health initiatives, generalized poverty and limited access to nutritionally rich foods 
have created communities where surviving childhood was extraordinary. 
 New technology, such laser ablation-inductively coupled plasma-mass spectrometry, is 
allowing for in-depth analysis of these enamel defects, by linking the enamel formation to the 
age at formation allowing, for the first time, the ability to distinguish between pre- and postnatal 
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elemental concentrations in archaeological samples (Goodman, et al. 2003:206, 213).  Since 
dental development begins in utero at 13 weeks, enamel surfaces can provide indicators of stress 
during pregnancy and insight into the health and development of the individual’s early life 
(Goodman et al. 2003).  The mother’s general nutritional health at the time of pregnancy and 
during the period prior to weaning may additionally be inferred from the presence of linear 
enamel hypoplasias on her infant. 
3.5 Isotopes 
 Advances in biochemistry allow archaeologists to view past subsistence patterns, 
residential mortality and childhood origins (Knudson et al. 2004; Turner, et al. 2009).  By 
examining stable carbon and oxygen (δ13C, δ18O) isotope ratios in enamel carbonate, 
archaeologists are able to determine whether the individual consumed a predominantly marine- 
or terrestrial-based diet, and whether they were local to the site or immigrants (Ambrose 1993; 
Knudson et al. 2004; Katzenberg and Pfeiffer 1995; Knudson and Stojanowski 2008; Turner et 
al. 2005 Turner and Andrushko 2011). 
Samples taken from different elements can provide answers to different periods of an 
individual’s life.  Bone samples are taken for the purpose of reconstructing an individual’s 
dietary behaviors from the latter half of their life, while enamel samples, which do not turn over 
once they are formed, can speak to early life history (Vanderpool and Turner 2013).  Collagen is 
extracted from bone samples, and the stable isotopes ratios of oxygen and carbon are analyzed to 
understand if an individual was favoring marine- or terrestrial-based foods in the past decade or 
so of their life.  Bone samples can further inform archaeologists if the individual died locally or 
not, as geological signatures from the food and water consumed are present in the bone in the 
form of strontium isotopes (87Sr/86Sr) (Vanderpool and Turner 2013). 
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Strontium isotope analysis provides insights into the origins and migration patterns of 
past populations, because the strontium isotope content found in human bone will reflect the 
isotopic composition of the geological region in which a person lived (Knudson et al. 2004; 
Turner et al. 2009).  By characterizing 87Sr/86Sr values in human teeth and bone and comparing 
them to those in local bedrock, bioarchaeologists can identify geologically “local” versus 
“nonlocal” inhabitants at an archaeological site, including long-term residents or recent 
immigrants (Knudson et al. 2004; Turner et al. 2009). 
Often because of constraints on time and money, promising geochemical techniques are 
being underutilized by most cultural resource management firms. However, archaeological firms 
are beginning to work in conjunction with universities and researchers in all four fields in order 
to further develop research questions that mutually benefit academics and professional research 
projects (Vanderpool 2011; Vanderpool and Turner 2013).  Blakey et al. (2001) states the 
importance of geochemical analyses in reference to the African Burial Ground in New York, as it 
allows the descendants to further understand the paths which their ancestors travelled to get 
where they are (Blakey et al. 2001:411).  
3.6 Discussion 
High rates of dental pathologies can then be linked to regional patterns in diet, genetics, 
sanitation conditions, oral care habits and dental care. These factors can be applied to interpret 
socioeconomics and health care accessibility.  An individual’s dentition reveals a host of details 
about their lives. Vestiges of early life histories are preserved in enamel, periods of stress are 
recorded by enamel defects, and familial connections are visible in patterns of abnormalities.  
Weaning periods, fertility and reproduction rates can be deduced from the analysis of dental 
defects, and dietary patterns of behavior can be inferred through the examination of patterns of 
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dental wear.  Advances in geochemistry and laser microscopy are providing advanced techniques 
that can provide insight into population patterns of diet, demography and disease.  Even in harsh 
environments, teeth serve as resilient remnants of an individual’s lived experience and are 
permanent records that can provide insights into the communities, environment and conditions 
that form them. 
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CHAPTER 4 ARCHAEOLOGICAL CASE STUDIES 
Archaeology is by nature a destructive science, one in which the physical world is 
disturbed in order to recover information about past human occupation.  Archaeology, if done 
correctly, reveals pieces of a puzzle that can then be contextualized in relation to one another to 
form a broader picture of human and environmental interaction.  This process is even more 
important when reconstructing sites of underrepresented or marginalized groups, and every piece 
of the puzzle that archaeologists and anthropologists discover helps to recreate the lived 
experiences of those not accurately portrayed in history.  Archaeology has the ability to link 
cemeteries to communities, descendants to their ancestors and serve to inform, legitimize or 
discredit the historical record.   
There are many historic cemetery case studies to draw from, and a comprehensive list 
would be outside the scope of this thesis project. A few case studies will elucidate two key 
components to provide a basis for this work; they are the excavations at Kingsley Plantation, 
Freedman’s Cemetery, Cedar Grove Cemetery and the African Burial Ground. First, these case 
studies will demonstrate the evolution of bioarchaeology within the context of African Diaspora 
Archaeology.  Second, they are intended to provide a historic range of experience for black 
Americans living at the same time as the individuals buried at the Area 1, Area 2 and the 
Avondale Burial Place cemeteries. Additionally, tables of known historic cemetery excavations 
that state African American affiliation have been listed in Table 4.1, date ranges, locations and 
numbers of individuals are provided in this table when available.   
To date, there are only a few known comparative populations in the state of Georgia other 
than those addressed by this thesis. Obtaining technical reports from these cemetery excavations 
proved to be challenging, some of the excavations did not conduct osteological analysis, some 
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excavations were not written up, and others were not submitted to the Georgia State Site Files. 
Know cemetery excavations in Georgia include, The Rambo Cemetery (Reynolds and Kane 
2010); the Nancy Creek Cemetery (Garrow et al. 1985), the Deepstep A.M.E. Church Cemetery 
(Braley 1992), the Edwards-Attaway and the Hopewell Baptist Church Cemeteries (Garrow & 
Associates, Inc,
1
) and Oakland Cemetery (Dickens and Blakely 1978), the Hutchinson Island 
Burial (Elliott and Harrington 1992); the Bethany Cemetery (Elliott and Elliott 1989); Skidway 
Island Excavations (Smith et al. 1986) and the Cunningham Mound Historic Burials and the 
Harris Burial (Thomas et al. 1977). While it is likely that other cemetery excavations have 
occurred in Georgia, they are not currently known.  
4.1 Archaeological Case Studies 
Table 4.1.  Select Historic Cemetery Inventory of African American Affiliation Cemetery Project 
 
                                                 
1 Indicates that the report was unavailable for reference. * Indicates incomplete research or estimation 
 Location Range of 
Use 
No.  of 
Individuals 
Excavated References 
Edwards-Attaway 
Cemetery  
Georgia Unknown 56 Unknown Garrow et al. ? 
Kingsley Plantation Florida 1800s* 6 2010 Davidson et al. 2011* 
Rambo Cemetery Georgia 1850-1930 5 2010 Reynolds and Kane 2010 
Avondale Burial 
Place 
Georgia 1820-1930 101 2009-
2010 
Matternes et al. 2011 
Area 1 Cemetery Georgia 1860-1920 41 2008 Matternes et al. 2010 
Area 2 Cemetery Georgia 1860-1920 346 2008 Matternes et al. 2010 
Avondale Burial 
Place 
Georgia 1820-1930 101 2009-
2010 
Matternes et al. 2011 
Freedman’s 
Cemetery 
Texas 1869-1907 1157 1991-
1994 
Condon et al. 1998; Peter et al. 
2000 
Deepstep A.M.E.  
Church 
Georgia 1860s-
1920s 
159* 1992 Braley 1992 
Cedar Grove Arkansas 1900-1915 80 1982 Rose and Santeford 1985 
First African Baptist 
Church  
(8th St and Vine) 
Pennsylvania 1823-1842 140 1981 Parrington et al. 1989 
Nancy Creek 
Cemetery 
Georgia 1850s-
1979 
56 1984 Garrow et al. 1985 
Oakland Cemetery Georgia  1866-1884 17 1978 Blakely and Beck 1982 
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4.2 Kingsley Plantation  
 Kingsley plantation, located in Jacksonville, Florida, was a site of interest to 
archaeologist Dr. Charles Fairbanks.  In 1978, Fairbanks sought to investigate “Africanisms,” a 
term coined by social anthropologist Melville J. Herskovits in the 1940s.  Fairbanks was 
attempting to learn through excavation if material evidence existed for the retention of African 
customs and traditions.  Fairbanks investigated two of the 32 slave cabins on the 1000-acre 
plantation property (Davidson et al. 2006).  While his short two-week excavation did not yield 
concrete answers to his hypotheses, this seemingly minute excavation was a major step in the 
development of the field of African Diaspora Archaeology, because it sought answers to the 
lived experiences of African Americans (Blakey 2001; Davidson et al. 2006).  Although no 
burials were excavated during this investigation, the fact that a project’s main goal was aimed at 
understanding slave archaeology was unprecedented.  The Kingsley plantation was of particular 
interest to archaeologists because of the preservation of 25 out of the original 32 tabby slave 
cabins and its unique plantation owner, Zephaniah Kingsley.   
Kingsley, a British born slave trader who married and then freed his slave wife Anna Jai 
Kingsley, operated the plantation from 1814-1839 (Fleszar 2009).  Kingsley was unique in the 
way that he treated his slaves. For instance, his wife’s children served as his legitimate heirs 
under Spanish rule (Fleszar 2009).  Additionally, Kingsley served on the Florida Territorial 
Council, and fought (unsuccessfully) for the rights of freed slaves (Fleszar 2009:134-135).  
Kingsley’s efforts for the rights of his sons and Anna to be able to inherit land and manage 
property were successful because they were grandfathered in from the period of Spanish rule 
(Fleszar 2009).   
40 
 
 
Kingsley’s progressive nature seemed at odds with his vocation as a slave trader. 
However, evidence was found during the University of Florida’s 2006 excavation season that 
suggests that life on Kingsley plantation might have been quite different than plantation life 
elsewhere. Excavations at the plantation are beginning to allow archaeologists to gain insight 
into how varied life was for African Americans during this period in the South.   
Kingsley Plantation operated on the task system.  This meant that when each slave had 
completed the given tasks assigned for the day they were allowed to turn their attention to their 
own affairs, which often involved a long list of domestic chores.  New findings suggest a level of 
privacy and relative freedom that has not been commonly observed by archaeologists and 
historians (Davidson et al. 2006; Fleszar 2009; Joyner 1984).  Gunflints found in cabin W-12 and 
W-13 suggests that Kingsley allowed his slaves to arm themselves. There is also evidence for 
internal locks on the cabin doors and a back porch on one of the slave cabins, out of view from 
the main house.  These allowances demonstrate a level of relative freedom afforded to the slaves 
of Kingsley Plantation (Davidson et al. 2006).   
Five slave burials were excavated at Kingsley in 2010; however, the skeletal report has 
yet to be released.  It will be interesting to see how the skeletal data compares to the non-
mortuary archaeology and historic records.  Kingsley Plantation, like the African Burial Ground, 
is a Pre-Emancipation site and results may reveal a different regional perspective before the Civil 
War.  Analyzing the skeletal material from these pre-Emancipation cemeteries can provide a 
basis for comparison between two historical periods. 
4.3 Cedar Grove 
 The Cedar Grove cemetery is a post-Reconstruction era cemetery located in Southwest 
Arkansas, and the remains of 80 individuals were examined by Jerome Rose in the 1980s (Rose 
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and Santeford 1985).  New evidence based on the artifact and coffin hardware analysis suggests 
that its use spanned 1900-1915, instead of 1890-1937 as initially estimated (Davidson et al. 
2002). Cedar Grove’s population consists of highly stressed, free tenant farmers and 
sharecroppers (Blakey, 2001:402-403; Rose and Santeford 1985).   
“The work regime for these freed men and women ‘had not changed since slavery’ and 
the ‘general quality of life for southwest Arkansas blacks had deteriorated significantly since 
Emancipation due to the fall of cotton prices and legalized discrimination’" (Blakey 2001:403).  
Cedar Grove skeletal analysis revealed shockingly high rates of skeletal lesions:  nearly 90 
percent of population had at least one infectious lesion with an average of 12 per individual was 
observed (Rose and Santeford 1985:354).  These lesions included active and healed ectocranial 
and endocranial periostitis and infections of the lower limbs (Rose and Santeford 1985:354).  
Caries frequencies can speak to the bigger picture of overall health and daily life in these rural 
agricultural populations. When compared with Pre-Emancipation skeletal samples like those 
from the African Burial Ground, Cemetery, Cedar Grove’s population proves to have higher 
rates of pathologies (Rose 1989: 354).  From these analyses, Rose (1985) and later Davidson 
(2002) conclude that the morbidity and mortality rates for Southwest Arkansas are on par with 
other post-Emancipation communities throughout the country, demonstrating that life after 
Emancipation was extremely difficult.  
4.4 Freedman’s Cemetery 
When Cedar Grove (1900-1915) and Freedman’s Cemetery (1869-1907) are contrasted, 
the bioarchaeological differences are significant (Davidson 2002).  Cedar Grove’s population 
represents a rural agricultural community of southwest Arkansas.  Freedman’s cemetery 
residents lived in urban Dallas, Texas and worked in predominantly industrial jobs (Davidson et 
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al. 2002).  At Freedman’s Cemetery, degenerative joint disease (DJD) occurred more frequently, 
while the Cedar Grove population’s frequency of healed fractures was greater than at Freedman 
(Davidson 2002).  This suggests, in these cases, that urban and industrial living produced higher 
incidences of DJD, while agricultural activities carry a higher level of risk of fracture and trauma 
(Davidson et al. 2002).   
Contributing factors that affect the rates of pathologies, such as nutrition, trauma and 
disease, affect the rates at which bone remodeling occurs.  This modification is an indication of 
the presence and severity of trauma and disease.  At Cedar Grove, Rose and Santeford (1985) 
and Davidson et al. (2002) have directly correlated these rates with socioeconomic status and 
sanitation conditions.  Media sources, such as newspapers and radios, were just beginning to 
inform people of the existence of bacteria and the importance of dental and other hygienic care. 
This was the beginning of an increased understanding of health and sanitary conditions (Grim 
2003:120).  Armed with this new knowledge about how disease is transmitted, modifications in 
food preparation and personal hygiene would have trickled down into household practices, 
ultimately reducing rates of disease and pathologies. 
Given these varied historic and archaeological accounts of pre-and post-Emancipation 
life for African Americans, it can be concluded that there is a substantial amount of variation in 
the lived experience and a true depiction of daily life is only partially realized though multiple 
lines of evidence.  Even firsthand accounts of slavery and daily life can present biased and 
inaccurate accounts of the lived experience. Personal narratives from African Americans that 
experienced slavery such as Fredrick Douglass (1845; 1855; 1881) and Sojourner Truth (1850) 
provide great insights into the period but are not immune to political pressure, embellishment 
and biases. 
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Armed with historic resources and archaeological site data archaeologists are able to 
begin piecing together the lives of individuals buried in these often lost sites.  This can be 
particularly challenging in cultural resource management excavations, in which important 
research questions are subject to time and budgetary constraints.  Given that 90 percent of 
archaeology in America is conducted by contract archaeological firms, limitations 
documentation, research and analysis can prove to be detrimental to the field. An important part 
of archaeological projects is to establish base line data for comparison (Barile 2004). Insufficient 
analysis of cemetery sites inhibits the efforts made by bioarchaeologists that are attempting to 
establish regional and national patterns of diet, demography and disease. Contract firms must not 
only take an interest in recovery of the material remains, but an interest in the interpretation of 
these materials. Bioarchaeologists aim to understand the lives of these individuals, their quality 
of life, constraints and cultural practices, and how these factors resonate in communities across 
space and time. 
4.5 The African Burial Ground Project 
 One such case of identification of a significant minority site by means of initial 
destruction was the discovery of the African Burial Ground in New York City.  Despite the 
cemetery’s location on a historic map, it was not recognized until the early 1990s, when 
construction at the location began (Rainville 2009; La Roche and Blakey 1997).  This discovery 
resulted in the disturbance of many primary burials.  It was not until the outraged public, 
particularly black Rochester locals, assembled in protest that this project was halted until an 
ethical anthropological approach was adopted.  The community is credited with not only saving 
the site’s immense historic value, but drawing national attention to the desecration and neglect of 
African American gravesites (Rainville 2009; La Roche and Blakey 1997).  The cries from the 
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community prompted the involvement of Howard University, a historically black college, which 
collaborated with local community members, descendants, historians, anthropologists and 
archaeologists (La Roche and Blakey 1997).  The archaeological community has begun to 
recognize the importance of not only advocating for minority sites, but has started to realize the 
mutual benefits of collaboration efforts with the descendant population and the local community. 
The African Burial Ground’s range of use was from the late-1600s until 1796.  This site 
served as the main cemetery for African Americans in Manhattan because it was, at the time, 
illegal for blacks to be buried in a church cemetery (Blakey et al. 1998:53).  The cemetery 
population is estimated to have originally contained 10-20 thousand interments.  Archaeologists 
excavated 427 of those burials, while others were desecrated and robbed for medical experiments 
in the past, or destroyed by construction (Blakeley et al. 1997).   
The health of the 427 representative individuals revealed high rates of premature 
mortality. In fact, just less than half of the population died during infancy with the majority not 
surviving childhood (Blakey et al. 1998:56).  Blakey et al. (1998:56) used historic white 
population statistics as a point of comparison, stating that the African Burial Ground’s infant 
mortality rates were twice that of white residents of New York.  It was not just the level of infant 
mortality that was shocking in the African Burial Ground; it was the evidence for childhood 
metabolic and infectious diseases that were observed, a staggering 25 percent.  Sixty percent of 
children had enamel hypoplasias or other dental developmental defect.  Furthermore, the 
retardation of growth calculated in the long bones suggests that the average child lagged two 
years behind normal growth rates (Blakey et al. 1998:56-57).  These percentages represent a 
grave number of children that suffered from varying states of malnutrition and disease.  These 
statistics paint a devastatingly hard existence for Northern African Americans during this time. 
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African Americans in New York at this time were not all enslaved. However, the freed 
faced similar living and working conditions and likely endured similar treatment.  Urban living 
during this period often meant close quarters, unsanitary living conditions, non-potable water, 
and living amongst pests and animals that could transmit disease. It was likely not one, but a 
multitude of factors which attributed to high rates of morbidity in New York and other major 
urban centers (Curry 1981; Rankin-Hill 1997).  The African Burial Ground’s adult population 
interestingly showed little signs of childhood illness. Blakey et al. (1998) attributes this as a 
likely result of coming to America from Africa as adults.  When compared to nineteenth-century 
adults that were raised in plantations to the south (Maryland, Virginia and Pennsylvania), the 
rates of childhood developmental defects are a staggering 80- 90 percent higher than forced 
migrant adults (Blakey et al. 1998:56). 
4.6 Discussion 
Archaeology presents evidence to challenge preconceptions about the health, treatment 
and living conditions of blacks living in the northern states (Blakey et al. 1998; Rose and 
Santeford 1985; Spear 1967).  Blakey et al.’s (1998) work at the African Burial Ground 
demonstrates that life in New York, while nationally more liberal, was still extremely hard, 
leaving striking evidence that people were literally “being worked to death” (Blakey et al. 
1998:54).  While the North was in many ways more progressive than parts of the South, the book 
Disowning Slavery argues that the North did not just try to forget they had slaves, they attempted 
to rewrite their history (Melish 1998).  "New England had become a region whose history had 
been re-envisioned by whites as a triumphant narrative of free, white labor" (Melish 1998:222-
223).  Although whites made an attempt to rewrite their history of slavery and racism, the truth 
was already written on the bodies of those African Americans that endured it.   
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For many historic archaeologists, their attention has increasingly turned towards 
understanding the post-Civil War conditions of freedom.  Archaeological projects like 
Freedman’s Cemetery and Cedar Grove, and now the projects highlighted here (the cemeteries at 
Areas 1 & 2 and the Avondale Burial Place), are beginning to address the nationwide material 
conditions of freedom for black Americans (Davidson et al. 2002; Matternes et al. 2010; 2011; 
Roberts and McCarthy 1995; Rose and Santeford 1985). 
It is apparent that more data needs to be collected and literature reviewed to make 
assertions about regional patterning when it comes to the treatment of slaves and freedmen.  
However, one sweeping conclusion can be made about life for black Americas, based on the 
available bioarchaeological evidence. In both the North and the South, they experienced higher 
rates of infant mortality, higher rates of disease and malnutrition and were subject to laws and 
social discrimination that robbed them of their most basic of rights.  This dehumanization 
undermined their new status as citizens, perpetuating their behavioral modification and forced 
them to continue to mask or dilute their cultural expressions and traditions (Blakey et al. 1998 
2001). 
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CHAPTER 5 HISTORICAL CONTEXT 
As the focus narrows from social theory to historic fact, sorting through thousands of 
narratives and accounts of significant events can be an arduous and perplexing task.  These 
accounts are written from a myriad of perspectives and periods and are intended to serve 
different purposes.  A brief summarization is provided in this chapter of each period in history 
that the cemetery date ranges encapsulate.  Chapter 4 provides a more detailed account of how 
these major national events likely influenced the communities of the Avondale Burial Place and 
the Area 1 and 2 cemeteries. 
5.1 Slavery to Emancipation in the United States (1619-1862) 
The first evidence of slavery in America was in the early seventeenth century with the 
importation of Africans to the colony of Jamestown, Virginia (Blassingame 1973).  Africans 
were dehumanized in order to provide compliant manual labor for the production of crops, the 
settlement of land  and to serve as domestic slaves in colonial homes (Perman 1987).  The 
importation of Africans spread throughout the colonies, and buying and selling slaves became a 
very lucrative business (Blassingame 1973).  As a result of this human abduction, families were 
separated, as males were often sent first to plantations in the Caribbean and the South to provide 
agricultural labor in the fields, while women and children were sold at slave auctions for a 
variety of jobs (Blassingame 1973; Perman 1987).  In the 1830s, the Abolition Movement began 
to openly challenge the morality of slavery, and as national disapproval grew so too did 
movements towards its abolishment, ultimately leading to the Civil War in 1861 (Perman 1987). 
Much can be said about this period in history, and the stories of slavery can be vastly different 
depending on where you look. Historic archaeology has recently taken interest beyond the big 
house, further afield to examine the relatively secret daily lives of slaves. There is growing 
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interest in the differences between the lives of men, women and children, the family structure, 
jobs, education, customs, medical care, beliefs and mortuary practices. These are all foundational 
factors that will aid our understanding of how they coped with their lives as slaves and how they 
transitioned into free citizens. 
5.2 Civil War (1861-1865) Reconstruction in the South (1866-1873) 
 The increasing tensions between Confederate and Union states over federal control 
versus states’ rights, slavery and westward expansion resulted in the Civil War that began in 
1861 (Jones 1985, Perman 1987).  The Civil War lasted for four of the bloodiest, most costly and 
most destructive years in our country’s history and resulted in the decimation of southern 
territories.  In 1862, just a year into the war, President Lincoln made a declaration to free all that 
were enslaved.  The South ignored this edict until loss of the war was imminent in 1865 (Perman 
1987:6-7).  The nation, now freed from slavery, but far from united, faced a new set of 
challenges during the period of Reconstruction (1866-1873).  Principal among these challenges 
was what to do with the droves of freedmen who were in need of food, shelter and other basic 
necessities.    
Although a temporal model must be established for each cemetery to make these 
distinctions, the grey area is substantial and will take time to distinguish pre- and post-
Emancipation individuals at Area 1, 2 and Avondale Burial Place.  The Hunter cemeteries 
chronologies are part of the work currently in progress by Rachel Black, University of Florida, 
who is investigating these sites in detail for her dissertation; therefore, this information is not yet 
available to inform this thesis. 
5.3 Is Freedom Really Free?  
With freedom came a new form of servitude, and ever-present reminders of social 
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inequality remained.  The edict freeing the slaves was not as liberating as some had intended. 
Instead, it proved to be disappointing and chaotic with the social castes remaining all too 
familiar.  The immediate federal solution to manage the masses of refugees was to return 
southern freedmen that had ventured north back to the south to contractually work on plantations 
that were newly under federal control (Perman 1987:7).  This was thought to be the solution to 
maintaining the plantations while providing housing and resources for the large numbers of 
unemployed refugee freedman; the reality was a contractual period of indentured servitude 
(Perman 1987:7).   
Reconstruction was a turbulent period in U.S. history because being a freedman did not 
mean that one was a freed man (Perman 1987:7).  Many emancipated blacks were required to 
commit to a single employer for a year’s time, and their movements were restricted and 
monitored (Perman 1987:7).  The Freedmen’s Bureau Act of 1865 required that abandoned land 
now under federal control be leased (with an option to buy) to refugees for a three-year period in 
40-acre lots.  This act was one of the few ways that African Americans could afford to farm on 
their own. Tenant farming and group land purchases were some of the other options, but all of 
these options required financial resources that often took years and pools of resources to acquire 
(Perman 1987:18-19). 
5.4 Tenant Period (1863-1950) 
The Emancipation Proclamation served only as a small step towards equality. Moreover, 
it was a tactical move, as it allowed Union Army forces to swell with the enlistment of nearly 
14,000 free black soldiers (O’Donovan 2003).  After the war was over, many of these soldiers 
travelled to southern cities and their hinterlands including Savannah, New Orleans, Atlanta and 
Charleston.  Emancipation led to an increase in Savannah's African American  population as 
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thousands of former ex-slaves from the interiors of Georgia, northern Florida, and South 
Carolina fled to the city in the winter of 1865 (Blassingame 1973:463-364; Perdue 1973:35).  
Factors that influenced the choice to come to Savannah included relief by Federal troops, the 
potential for help from a larger-than-average established freedman community, the lure of life 
and travel in a large port city and the employment opportunities (Blassingame 1973). 
Additionally, finding a job in the North was becoming more competitive in some areas due to the 
burgeoning immigrant populations that were dominating lower-level jobs and were preferred 
over blacks (Perman 1987). 
5.5 Jim Crow Laws (1876-1965) 
This period following Emancipation in American history was made more arduous for 
many blacks because of white opinion, deeply rooted in racism and perpetuating the 
classification of blacks as lesser and unequal. These white supremacist ideals eventually led to 
legislation intended to remind African Americans of their “place” in society (Wilkerson 
2010:38).  These racist laws were deemed The Black Codes, passed in 1865-1866 and the Jim 
Crow Laws spanning from 1876 to 1965 (Perman 1987:20; Wilkerson 2010:38).   
The Jim Crow laws were enforced almost entirely by southern states and continued  a 
racial caste system that enabled whites to control and limit the rights of blacks by creating 
“separate but equal” racial divisions (Wilkerson 2010:38).  These attitudes and laws merely 
perpetuated the racialization of black citizens as unaccepted and undeserving and led to the 
northern migration, known as the Great Migration or Southern Diaspora (Perdue 1973).  The first 
migration occurred from 1910–1930, and accounted for over a million and a half migrants 
leaving tenant farming and sharecropping (Perdue 1973, Jones 1985).  A second wave occurred 
from 1940 to 1970, and accounted for an estimated five million people fleeing the South for 
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opportunities in the North and West (Jones 1985; Perdue 1973). 
Those African Americans that chose to leave the rigid South, with hope of gaining a more 
equal footing in the North, were met with challenging but different circumstances.  There was 
aggressive competition for jobs with immigrants, and people were often forced to live in crowed 
apartment ghettos in unsanitary conditions (Lanphear 1990).  Blacks were at the bottom rung of 
society in whatever political and social climate they occupied and their morbidity continued to 
reflect their suffering (Davidson et al. 2002, Lamphear 1990, Rose and Santeford 1985).  
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CHAPTER 6 CEMETERY CONTEXT 
 
Figure 6.1.1 Spatial Relationships between Study Cemeteries Area 1, 2 and Avondale 
 
The Avondale Burial Place is located in Bibb County, while the Area 1 and Area 2 
cemeteries are located just outside historic Savannah. These cemeteries range in use from the 
mid-1800’s to the early 1900’s. These ranges are based on nails, coffin hardware, clothing, coins 
and other diagnostic artifacts recovered during excavation (Matternes et al. 2010, 2011).  These 
dates encompass the end of slavery, as well as the Reconstruction and post-Reconstruction eras.  
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Although Lincoln took a national stance against slavery with the Emancipation Proclamation, the 
edict did not have congressional backing, nor did the South give it credence until persuaded by 
eminent defeat.  It was on January 16, 1865 from Savannah that General Sherman issued the 
order:  "negroes now made free by the acts of war" (Sutherland 2004:195).  It was only then that 
the South conceded and slaves were at long last free.  Therefore, the individuals buried in these 
cemeteries represent mixed statuses. A small portion of the population died as slaves, some were 
born enslaved and then freed, while the majority of these individuals lived and died as free 
citizens. 
While Georgia was one of the last of the southern states to free slaves, the city of 
Savannah stood in contrast to the rest of Georgia as a place of opportunity, where large numbers 
of freed men and women sought refuge (O’Donovan 2003).  The city of Savannah is situated 
around the Savannah River, and although it is difficult to imagine today, the industrial port town 
was surrounded by active farmland and prosperous plantations that drew in seasonal laborers 
(Figure 6.1.1). During the mid-eighteenth to the early-twentieth centuries, the port town’s 
hinterlands were not only comprised of active farmlands, but wetlands, swamps and estuaries 
teeming with ecological resources.  
Savannah's blossoming African American population was not an indication that all were 
welcomed.  Some of the discrimination and division felt by the refugees was by established black 
communities in Savannah (Blassingame 1973).  During this time, the black communities in 
Savannah were trying to provide a new beginning for their families, who wished to receive 
education and employment and maintain their entrenched community ties (Blassingame 1973).  
While new residents sought a similar existence, the burgeoning influx of new blacks put pressure 
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on the entire city, not only to provide essentials during life, but also to provide a final resting 
place in death (Blassingame 1973).   
 
Figure 6.1.2 1876 Historic Map of Savannah and Vicinity (Hogg 1876, Courtesy 
of Hargrett Rare Book and Manuscript Library/University of Georgia Libraries.) 
 
As discussed in the national historic context in Chapter 3, some slaves chose to stay in 
the vicinity in which they were enslaved, while others were forced into contractual labor on 
plantations. Many even worked for the planters that previously owned them, while others tried 
their luck at tenant farming and struggled to maintain a small plot of land. Residents of the 
Avondale Burial Place, appear to have partaken in seasonal agricultural labor and undoubtedly 
many of the Area 1 and 2 individuals found work in the fields as well (Figure 6.1.2).  As status 
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and community relationships changed, so too did competition for employment and resources. 
These pressures resulted in divisions and alliances for these developing communities.  Yaeger 
and Canuto (2000) present the community concept of the interactional approach, which examines 
how communities are created.  The interactional approach suggests that communities are formed 
through the process of social interaction, by individual’s roles and relationships and that 
community is not the basis of social interaction, but a product of it (Yaeger and Canuto 2000).  
 Analysis of the Area 1 and Area 2 communities may serve to illuminate some of these 
social interactions as the Area 1 population appears to have been established (presumably with 
membership in a church cemetery) and the Area 2 community was comprised of refugees. 
 
Figure 6.1.3 Posing beside a loaded wagon of cotton, South Georgia, ca. 1890 
(Courtesy, Georgia Archives, Vanishing Georgia Collection, geo141-86) 
Emancipation was the beginning of self-reliance or indentured servitude for many black 
Americans.  This upheaval caused many to take on labor intensive jobs where they often were 
not shown the even the minimal courtesies as before they were awarded their freedom 
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(O’Donovan 2003).  This theory becomes immediately apparent with the “separate but equal” 
Jim Crow laws enacted in 1876 (Woodward 1974). The available food went from bad to worse, 
and many African American  families relied on whatever they could afford or forage for, which 
was often not enough to maintain good health and stave off illness (Fite 1979). The typical 
southern diet consisted of the three M’s – meat, meal and molasses. This diet was high in 
carbohydrates and sugar, and low in protein (Bollet 1992; Ethridge 1988).  While some were 
able to forage or have a small garden near their sharecrop fields, many African Americans were 
not able to afford land that would accommodate a garden or livestock, which led to a lack of 
diversity in their diet (Dirks and Duran 2001; Fite 1979).  Farming families that did have a small 
garden lived off of simple meals prepared daily over a fire, typically consisting of sliced pork, 
cornbread and the occasional collards and sweet potatoes (Dirks and Duran 2001).  This diet was 
quite poor, even compared to a slave diet, which mimicked that of their masters’ and was far 
more diverse (Scott 2001). 
The difficulty of this period in history for many African Americans was compounded by 
deeply rooted white opinion, dictating how black people should live and operate in a given 
community.  This control was embodied in the enactment of the Jim Crow laws; this racial 
segregation changed America (Woodward 1974).  Woodward (1974) points out that the Jim 
Crow era was the first time where the races have been completely divided; even during slavery, 
whites and blacks interacted on a daily basis.  These attitudes merely perpetuated the 
racialization of black Americans as unaccepted and undeserving and led to the northern 
migration of many, known as the Great Migration (Wilkerson 2010).  Many black Americans 
chose to leave the rigid and unrelenting South, with hopes of gaining a more equal footing in the 
North (Wilkerson 2010).  Nearly all of the identified descendants of the Avondale Burial Place 
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now reside in northern states.  While efforts to locate the descendants of the Area 1 and 2 
cemeteries, unfortunately, did not yield results from the local community, this perhaps suggests 
that they are no longer located in the vicinity of Savannah or have lost their ancestral histories. 
Avondale Burial Place is located in Bibb County, Georgia.  This cemetery community is 
situated just north of Echeconnee Creek, and is roughly 12 miles south of Macon and 170 miles 
northwest of Savannah (Figure 6.1.1).  Bibb County served a rural community of farmers and 
sharecroppers and, later in the nineteenth century, homesteads and held plantations (Matternes et 
al. 2011:15).  The site is located on a corner adjacent the McArthur farm property, a farm that 
many of the interred lived and worked on, as slaves and as freed men. 
 Figure 6.1.4 Cemetery Spacial Relationships (not scaled)  
 Emancipation during the war was due largely to the slaves that fought for their freedom 
as soldiers. It is estimated that some 10,000-20,000 slaves joined General William Sherman’s 
army in their March to the Sea (O'Donovan: 2003).  O’Donovan (2003) indicates that nearly 
7,000 black soldiers may have remained with the Union as they marched on Savannah, and many 
of these soldiers remained in the area after the war concluded.  Emancipation was no doubt a 
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difficult time for the south, a time of change that was filled with an array of challenges for 
African Americans. 
6.2 Hunter Army Airfield: Area 1 (9CH1168) Cemetery 
 Area 1, located on Hunter Army Airfield (HAAF), was excavated in 2008 in Savannah, 
Georgia by the cultural resource management firm New South Associates, Inc. (NSA).  NSA was 
contracted by Department of Public Works (DPW) Ft. Stewart to investigate and relocate two 
unmarked cemeteries on the post. This contract for removal was done in accordance with the 
Scopes of Work entitled Graveyard Clearance, Hunter Army Airfield and Cemetery Relocations 
at Hunter Army Airfield, Georgia, issued in 2006 and 2007 (Matternes et al. 2010:1).  The 
relocation was intended to clear areas that were potentially in danger of future base expansion 
and improvement projects.  
 This cemetery is known by a number of names. It was associated with the First Zion 
Baptist Church of Belmont, and the cemetery likely represents individuals who lived on the 
Belmont Plantation property. New South’s historic research revealed 1830 and 1850s census data 
that estimated presence of 30-50 slaves that lived and worked on the plantation at one time, 
although they likely worked for multiple landowners that had contracted land on the property 
(Figure 6.2.1) (Matternes et al. 2010:30).  The property changed hands a number of times, and 
there is evidence of multiple landowner and overseers throughout its history. A historic map 
from 1896 suggests that the First Zion Baptist Church was an African American  community, 
however , evidence of the cemetery does not appear in the records until 1907 and it is believed to 
be directly associated with the church community (Matternes et al. 2010:31). The First Zion 
Baptist Church owned the plot of land containing the Area 1 cemetery from 1877 through 1932. 
Although the church is believed to have been destroyed by a hurricane in the 1893 or 1896, the 
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records indicate retention of the “cemetery plot” (Federal Emergency Management Agency 
2008:12; Matternes et al. 2010:31). There are several vague mentions of the lot containing the 
First Zion Baptist Church in archival records, an important one being that the property was 
purchased in 1870 by a Chicago-based land spectator and the property was subsequently 
subdivided into lots making it possible that the Area 1 population could have maintained ties to 
the land through tenant farming or hired work (Chatham County Deeds Record CC 4H: 26 in 
Matternes et al. 2010:29). 
 The site’s official state site number is 9CH1168, and the site was deemed Area 1 by 
DPW Ft. Stewart Associates in order to distinguish it from the Area 2 cemetery also located on 
the base. Initial survey of the project area was conducted by Ground Penetrating Radar Services, 
Inc. (GPRS, Inc) in 2007, which identified several hundred potential burials and 23 anomalies 
utilizing ground penetrating radar (Matternes 2010:21).  Subsurface trenching and subsequent 
stripping followed the survey. Stripping exposed the outlines of 35 rectangular grave shafts and 
revealed a trench that was placed in the 1950s. During construction, six primary burials were 
disturbed. 
 The excavations revealed 35 individuals in primary graves and five individuals in the 
secondary burial pit for a total of 41 individuals. The majority of the graves were organized 
neatly in an east-westerly direction in rows.  Based on coffin construction and hardware 
typologies the cemetery is believed to roughly date from the 1860s to the 1920s, encompassing a 
nearly 60 year period of use (Matternes et al. 2010).  In the 1950s, six primary burials were 
impacted by road construction and were haphazardly reinterred.  The skeletons were 
disarticulated during this reburial and placed in a pit on site causing the need for reclassification 
as secondary (disturbed) burial features.  All mortuary features were excavated, analyzed and the 
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recovered contents were subsequently reinterred in Belmont Cemetery, located few miles away 
and created for the purpose of relocating burials recovered on the base (Matternes et al. 
2010:355). 
 
Figure 6.2.1 1816 Map showing Belmont Plantation and the “Old House” Overlain onto 7.5 Minute Series Garden 
City Quadrangle Topographic Map (Matternes et al. 2010:30). 
 
The Area 1 cemetery consisted of 13 adult males, 13 adult females, two unsexed adults, 
and 13 subadults for a total of 41 individuals.  35 of these burials were fully flexed and interred 
in coffins or caskets, while the other six were found in a secondary burial pit as a result of a 
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disturbance of the site in the 1950s (Table 6.2.1).  Of the 37 burials that contained remains, 
skeletal preservation at Area 1 averaged 92.5 percent (Matternes et al. 2010).  This preservation 
was excellent despite the presence of utility trenches intersecting many of the graves.  Many of 
these burials contained mortuary artifacts such as a molded ironstone ceramic salt plates, 
clothing items such as buttons and fasteners, jewelry such as rings, cufflinks and pendants and 
personal items such as a champagne flute, straight razor and a kaolin pipe.  These mortuary 
artifacts are an important and intentional correlate to not only the deceased individual, but 
additionally to provide insights into the culture that placed them.  Analysis of the recovered 
artifacts, in association with the coffin/casket, grave and cemetery composition provide 
invaluable insights into the community and societal relationships in Savannah for the period. 
The survey and excavation lasted from March 2007 to January 2008 and employed a 
crew of 14. All members of the crew possessed a bachelor’s degree or higher in anthropology 
and most possessed extensive excavation experience, the project was over seen by Principle 
Investigator Dr. Hugh B. Matternes. Valarie Davis served as the site’s physical anthropologist 
and conducted the skeletal analysis in a temporary field lab following the standards. In-situ 
analysis was conducted grave side if the remains were deemed too fragile for transport before 
removal.  
The surface soils at Area 1 were found to be highly disturbed and masked the grave shafts 
from discovery, a backhoe shaved the topsoil, revealing a reddish/yellow silty-sand matrix that 
ranged in depth from 80-110 centimeters below surface (Matternes et al. 2010:17). The soils 
were screen from the top of the coffin to the bottom of the grave shaft and soils easy sifted 
through the quarter inch (or eighth of an inch in the case of infant burials) metal screen mesh. 
Table 6.1 provides a burial inventory for Area 1. 
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New South made efforts to identify these individuals and their descendants. In addition to 
the public announcement in the local newspapers, community meetings were held in an attempt 
to gather more information about the cemetery and its residence. These efforts were not 
rewarded like they were at the Avondale Burial Place. The Area 1 descendants remain silent to 
this day, there is a good chance that they are not aware of their affiliation, or that they have since 
left the vicinity. One of New South’s goals with these excavations was to diligently record all of 
the available information in the hopes of one day making positive identifications on these 41 
unmarked individuals. 
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Figure 6.2.2 Satellite map of Area 1 and Overlay of Excavation in Progress 
(Map used with permission from DPW Ft. Stewart, photo taken by author). 
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Figure 6.2.3 Area 1 Excavation in Progress, Author on far Right (Author’s photo) 
 
Table 6.2 Area 1 Burial Inventory 
Count Burial Type Feature Cluster Age Sex Coffin Form 
1 Primary 1.1 1 50-59 y F Rectangular 
2 Primary 1.2 1 1-3 y Indet. Indeterminate 
3 Primary 2 1 50-55 y M Hexagonal-Sharp Shoulder 
4 Primary 3 1 25-35 y F Hexagonal-Sharp Shoulder 
5 Primary 5 1 Adult F Hexagonal-Curve Shoulder 
6 Primary 6 1 40-45 y M Hexagonal-Curve Shoulder 
7 Primary 7 1 50-59 y M Rectangular 
8 Primary 8 1 35-40 y F Hexagonal-Sharp Shoulder 
9 Primary 9 1 18-20 y M Hexagonal-Curve Shoulder 
10 Primary 10 1 40-45 y M Hexagonal-Sharp Shoulder 
11 Primary 11 1 Adult M Rectangular 
12 Primary 12 1 Adult F Indeterminate 
13 Primary 13 1 40-50 y M Octagonal 
14 Primary 14 1 35-40 y M Hexagonal-Sharp Shoulder 
15 Primary 15 1 45-50 y M Curved/Multisided  
16 Primary 17 1 40-45 y F Hexagonal-Curved 
Shoulder 17 Primary 18 1 2 y +/-8 m Indet. Rectangular 
18 Primary 19 1 6-9 y Indet. Rectangular 
19 Primary 21 1 0 y +/- 2 m Indet. Rectangular 
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Count Burial Type Feature Cluster Age Sex Coffin Form 
20 Primary 22 1 >21 y F Octagonal (?) 
21 Primary 23 1 50-60 y F Hexagonal-Sharp Shoulder 
22 Primary 24 1 6-12 y Indet. Hexagonal-Sharp Shoulder 
23 Primary 25 1 Adult Indet. Indeterminate 
24 Primary 26 1 15 y +/- 36 m Indet. Hexagonal-Curved 
Shoulder 25 Primary 27 1 >18 y F Hexagonal-Sharp Shoulder 
26 Primary 28 1 Adult F Hexagonal-Curved 
Shoulder 27 Primary 29 1 1-2 y Indet. Indeterminate 
28 Primary 30 1 3-5 y Indet. Indeterminate 
29 Primary 31 1 45-60 y M Rectangular 
30 Probable Grave 33 1 >3 Indet. Indeterminate 
31 Probable Grave 34 1 >3 Indet. Indeterminate 
32 Primary 35 1 11 +/- 2 y Indet. Hexagonal-Sharp Shoulder 
33 Primary 36 2 7-9 m in-utero Indet. Indeterminate 
34 Primary 49 1 50-59 y F Hexagonal-Curved 
Shoulder 35 Primary 50 2 >3 Indet. Square 
36 Secondary 55.1 1 >50 y F In Secondary burial pit 
37 Secondary 55.2 1 18-50 y F In Secondary burial pit 
38 Secondary 55.3 1 50-60 y M In Secondary burial pit 
39 Secondary 55.4 1 Adult M In Secondary burial pit 
40 Secondary 55.5 1 Adult M In Secondary burial pit 
41 Secondary 55.6 1 Adult Indet. In Secondary burial pit 
 
6.3 Hunter Army Airfield: Area 2 (9CH875) Cemetery 
The Area 2 Cemetery is located next to an existing military building and parking lot just 
north of the intersection of Neal Boulevard and South Middle Ground Road. The grounds were 
actively being used as an obstacle course for field exercises by the army.  The existence of the 
Area 2 Cemetery had long been suspected by base archaeologists, and like the Area 1 Cemetery, 
had been disturbed by early base construction projects in the 1950s. Archival research revealed a 
soil survey map from 1890s. The map was overlaid with a modern map of the base and geo-
referenced, to reveal the location of the Area 2 Cemetery. The Richard A. Blandford’s 1890’s 
map (Figure 6.3) was labeled “Negro” cemetery. This was the first official mention of the Area 2 
Cemetery.  
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This survey and excavation work was conducted from March 2008 until August 2008 
under the same federal contract as the Area 1 Cemetery. This site was also surveyed using GPR 
and trenching, followed by the removal of the topsoil and shovel skimming to identify the tops of 
the grave shafts where 346 individuals were ultimately discovered at the Area 2 Cemetery. The 
preservation mimicked that of Area 1 and had the same soil matrix although substantially deeper.  
Skeletal preservation at Area 2 was good, 97.6 percent or 338 of the 346 individuals were intact. 
Organic soil was collected from the graves representing 3.4 percent or eight individuals 
(Matternes et al. 2010: 88). In the case of multiple internments in the same grave there were 16 
instances at Area 2, 330 graves yielded 346 total of individuals.  
The soils were the same as at the Area 1 Cemetery, reddish/yellow silty-sand that sifted 
nicely through the screen. The only exception was on the northwest side of the cemetery adjacent 
to the existing building. A sewer line had backed up into the burials prior to excavation and left a 
thick cement-like layer on the skeletons of at least six individuals. The removal of this organic 
cement compromised the structural integrity of the bones as well as their analysis; therefore, in-
situ measurements were taken when their removal for analysis was not advised. The Area 2 
Cemetery proved to be far larger than GPR results initially estimated, and it is likely that the 
cemetery extends further still beneath the modern army building just northeast of the project area 
(Figures 6.3 and 6.3.1). Like Area 1, Area 2 burials were disturbed by the placement of utility 
lines. The disturbances caused partial loss of skeletal elements in many cases, resulting in 
fragmentary analysis on an otherwise high level of preservation. Excavation at Area 2 was 
slightly more difficult that at Area 1 due to the depth of some interments extending over 110 
centimeters below surface, as well as the presence of utility lines and large oak tree roots that 
made the removal of these burials challenging. 
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Figure 6.3 Richard A. Blandford’s 1890s Map Identifying the Area 2 Cemetery, Georeferenced by New South with 
an Overlay of the Modern Base (Used with permission from DPW Stewart, Matternes et al. 2010:36) 
Just as at Area 1, standard analysis was conducted and denoted on skeletal forms 
(Appendix A). The same information was collected at Area 1 and Area 2, but displayed 
differently between the two sites on their skeletal forms.  This excavation was on a far greater 
scale than at Area 1, with over eight and a half times the number of burials. It took a full-time 
staff of 16 employees nearly five months to complete the excavation. The final analysis and 
digitization of the forms took several months longer. Area 2 appears to have been partially 
marked at some point in its nearly 150 year history, although due to its lack of formalized rows 
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and overlapping graves, it is believed to have 
served the community as a refugee cemetery 
and most graves would have been marked with 
wood or field stones which could have 
deteriorated or have been moved.(Matternes 
2012:190).  Archival research did not reveal 
clear use of land containing the cemetery until 
a city survey of the area revealed its located in 
1890 (Figure 6.3).  
There is a lack of information about the 
lot ownership from 1872 until 1924 when the 
property was granted to George Montgomery 
and changed hands a number of times before the 
land was sold to Hunter Air Force Base in 1942. The cemetery’s location dissapears from maps 
in 1927. The site’s informality speaks to a lack of central authourity to govern the placement of 
burials. Area 2 had slight but varying degrees of east/west orientation which maybe attributed to 
the changing seasons over its nearly century long usage. Further evidence of Area 2’s lack of 
organization was the fact that several of the primary burials were greatly disturbed in order to 
place in a new burial in the ground.  Figure 6.3.1 shows Features 243-1, 243-2 and 243-3 that 
have been stacked on top of one another. It seems that existing burials were not well marked, 
because that would seem to serve as a deterrent to the grave digger that the desired plot was 
occupied. It seems apparent that there was not an ongoing inventory of interments and their 
locations by grave diggers, leading credence to the theory that Area 2 is of an informal mortuary 
Figure 6.3.1 Area 2, Overlapping  
Features 243-1, 243-2 and 243-3, Used with 
Permission from DPW 
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construction. Establishing temporal affiliation for the cemetery was based on a culmination of 
evidence, archival records, artifacts, coffin hardware typologies, clothing and coins. The range at 
Area 2 is much like that of Area 1, dating from the mid-1860s to about the 1920s.  
The Area 2 Cemetery consisted of 68 adult males, 90 adult females, 18 unsexed adults 
and 170 subadults, for a total population count of 346 individuals. These individuals were buried 
in 330 primary graves, meaning that 16 graves contained more than one individual.  Eight burials 
did not contain skeletal remains; organic soil was collected from these burials for reinterment. 
These burials were fully extended and interred in rectangular boxes, coffins or caskets (Table 
6.3).  Area 2’s infant mortality rates are shocking, accounting for 144 children (41.61 percent) of 
the population dying before their twentieth birthday, and 183 children (52.89 percent) of the 
population dying before reaching their twentieth birthday (Matternes et al. 2010:126). 
Those that did survive their youth were riddled with pathologies, indicating episodes of 
childhood stress, malnutrition, disease, mechanical stress and trauma. When overall health is 
contrasted between the two Area Cemeteries it is clear that the Area 1 population, although 
substantially smaller were in markedly better health. Their infant mortality rates were nearly 20 
percent lower. Those that survived their first years lived on average longer lives with fewer signs 
of trauma and disease.  
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Figure 6.3.2 Satellite Map of Area 2’s Burial Distribution 
(Map credit New South, report 173, used with permission from DPW Ft. Stewart) 
 
Table 6.3 Area 2 Burial Inventory (Modified from Matternes et al. 2010:2) 
Count Burial Type Sex Feature Age Coffin Form 
1  Primary   Indet.  1  18 m+/-16 m   Hexagonal-Curved Shoulder  
2  Primary   F  2  40-50 y   Hexagonal-Curved Shoulder  
3  Primary   Indet.  3  <7 m in utero   Rectangular  
4  Primary   Indet.  4.1  3-9 m   Indeterminate  
5  Primary   Indet.  4.2  2-3 y   Rectangular  
6  Primary   M  5  Adult   Hexagonal-Curved Shoulder  
7  Primary   Indet.  6  3-9 m   Hexagonal-Curved Shoulder  
8  Primary   F  7  35-39 y   Hexagonal-Curved Shoulder  
9  Primary   M  8  35-50 y   Hexagonal-Curved Shoulder  
10  Primary   Indet.  9  Birth-2 m   Indeterminate  
11  Primary   Indet.  11  5-9 y   Hexagonal-Curved Shoulder  
12  Primary   Indet.  12  3-9 m   Rectangular  
13  Primary   Indet.  13  6-9 m   Rectangular  
14  Primary   Indet.  14  1 y+/-16 m   Rectangular  
15  Primary   Indet.  15  Not Determined   Rectangular  
16  Primary   M  16  >40 y   Hexagonal-Curved Shoulder  
17  Primary   Indet.  17  Not Deter mined   Indeterminate  
18  Primary   Indet.  19  Birth+/-2 m   Indeterminate  
19  Primary   Indet.  20  1 y+/-3 m   Hexagonal-Curved Shoulder  
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20  Primary   Indet.  21  6-8 m in utero   Rectangular  
21  Primary   M  22  40-50 y   Hexagonal-Curved Shoulder  
22  Primary   Indet.  23  9 m+/-3 m   Rectangular  
23  Primary   Indet.  24.1  5 m in utero   Indet.  
24  Primary   Indet.  24.2  5 m in utero   Indet.  
25  Primary   Indet.  25  10-11 y   Hexagonal-Sharp Shouldered  
26  Primary   M  26  45-55 y   Hexagonal-Curved Shoulder  
27  Primary   M  27  40-50 y   Hexagonal-Sharp Shouldered  
28  Primary   F  28.1  30-40 y   Hexagonal-Curved Shoulder  
29  Primary   Indet.  28.2  2 m in utero   Hexagonal-Curved Shoulder  
30  Primary   F  29  25-29 y   Hexagonal-Curved Shoulder  
31  Primary   Indet.  30  6-9 m   Indet.  
32  Primary   F  31  25-35 y   Hexagonal-Curved Shoulder  
33  Primary   F  32  50-59 y   Indeterminate  
34  Primary   Indet.  34  3 y+/-6 m   Hexagonal-Curved Shoulder  
35  Primary   F  35  >20 y   Hexagonal-Curved Shoulder  
36  Primary   M  36  45-55 y   Hexagonal-Sharp Shouldered  
37  Primary   F  37  18-21 y   Hexagonal-Curved Shoulder  
38  Primary   Indet.  38  Birth+/-2 m   Indeterminate  
39  Primary   F  39  35-40 y   Hexagonal-Curved Shoulder  
40  Primary   Indet.  40  3 y+/-6 m   Hexagonal-Sharp Shouldered  
41  Primary   Indet.  41  9 y+/-9 m   Hexagonal-Curved Shoulder  
42  Primary   F  42  35-49 y   Hexagonal-Curved Shoulder  
43  Primary   Indet.  43  4-5 y   Hexagonal-Curved Shoulder  
44  Primary   Indet.  44  5-9 y   Hexagonal-Curved Shoulder  
45  Primary   Indet.  45  4-8 m   Rectangular  
46  Primary   Indet.  46  4 y+/-9 m   Hexagonal-Curved Shoulder  
47  Primary   M  47  50-60 y   Rectangular  
48  Primary   Indet.  48  12 y+/-30 m   Indeterminate  
49  Primary   M  49  45-50 y   Hexagonal-Indeterminate  
50  Primary   Indet.  50  11-12 y   Hexagonal-Curved Shoulder  
51  Primary   F  51  35-45 y   Hexagonal-Curved Shoulder  
52  Primary   Indet.  52  Birth-6 m   Indeterminate  
53  Primary   M  53  30-40 y   Hexagonal-Curved Shoulder  
54  Primary   M  54  40-60 y   Hexagonal-Curved Shoulder  
55  Primary   F  55  13-17 y   Hexagonal-Curved Shoulder  
56  Primary   F  56  20-30 y   Hexagonal-Curved Shoulder  
57  Primary   Indet.  57  <1 y   Hexagonal-Curved Shoulder  
58  Primary   Indet.  58  6-12 m   Hexagonal-Curved Shoulder  
59  Primary   Indet.  59  3-9 m   Hexagonal-Curved Shoulder  
60  Primary   Indet.  60  Birth+/-2 m   Hexagonal-Curved Shoulder  
61  Primary   F  61  40-44 y   Hexagonal- Indeterminate  
62  Primary   Indet.  62  7 m in utero- Birth   Indeterminate  
63  Primary   Indet.  63  <13 y   Hexagonal-Curved Shoulder  
64  Primary   F  64  18-21 y   Hexagonal-Curved Shoulder  
65  Primary   M  65  30-35 y   Hexagonal-Curved Shoulder  
66  Primary   F  66  50-60 y   Hexagonal-Curved Shoulder  
67  Primary   F  67  25-29 y   Hexagonal-Curved Shoulder  
68  Primary   F  68  12-18 y   Hexagonal-Curved Shoulder  
69  Primary   M  69  35-45 y   Hexagonal-Curved Shoulder  
70  Primary   M  70  45-55 y   Hexagonal-Sharp Shouldered  
71  Primary   Indet.  71  6-12 m   Indeterminate  
72  Primary   Indet.  72  6-12 m   Rectangular  
73  Primary   Indet.  73  Indet.  Indeterminate  
74  Primary   F  74  Adult   Indeterminate  
75  Primary   Indet.  75  1 y+/-3 m   Indeterminate  
76  Primary   Indet.  77.1  Birth+/-2 m   Indeterminate  
77  Primary   Indet.  77.2  7 m in utero to Birth   Rectangular  
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78  Primary   M  78  40-50 y   Hexagonal-Curved Shoulder  
79  Primary   Indet.  79  Birth+/-2 m   Indeterminate  
80  Primary   F  81  20-30 y   Hexagonal-Curved Shoulder  
82  Primary   Indet.  83.1  7 m in utero to Birth   Rectangular  
83  Primary   Indet.  83.2  1 y+/-4 m   Hexagonal-Curved Shoulder  
84  Primary   Indet.  84  6-12 m   Hexagonal-Curved Shoulder  
85  Primary   Indet.  85.1  Birth+/-2 m   Rectangular  
86  Primary   F  85.2  30-40 y   Hexagonal-Curved Shoulder  
87  Primary   Indet.  86  Birth-6 m   Indeterminate.  
88  Primary   F  87  45-60 y   Hexagonal-Curved Shoulder  
89  Primary   F  88  35-50 y   Hexagonal-Curved Shoulder  
90  Primary   Indet.  89.1  Birth+/-2 m   Indeterminate  
91  Primary   Indet.  89.2  Birth+/-6 m   Hexagonal-Curved Shoulder  
92  Primary   Indet.  90  Birth+/-2 m   Hexagonal-Curved Shoulder  
93  Primary   Indet.  91  Birth-6 m   Hexagonal-Curved Shoulder  
94  Primary   F  92  20-40 y   Hexagonal-Curved Shoulder  
95  Primary   Indet.  93  7 m in utero to Birth   Indeterminate  
96  Primary   Indet.  94  7 m in utero+/-2 m   Rectangular  
97  Primary   Indet.  95  7 m in utero+/-2 m   Rectangular  
98  Primary   Indet.  96  Indet.   Indeterminate  
99  Primary   Indet.  97  1 y+/-18 m   Indeterminate  
100  Primary   Indet.  98  8 y+/-6 m   Hexagonal-Curved Shoulder  
101  Primary   Indet.  99.1  3 y+/-6 m   Indeterminate  
102  Primary   F  99.2  40-55   Rectangular  
103  Primary   M  100  40-60   Hexagonal-Curved Shoulder  
104  Primary   F  101  35-45   Hexagonal-Curved Shoulder  
105  Primary   M  102  34-40   Indeterminate  
106  Primary   M  103  35-45   Hexagonal-Curved Shoulder  
107  Primary   Indet.  104  Birth-6 m   Rectangular  
108  Primary   Indet.  105  7-12 y   Hexagonal-Curved Shoulder  
109  Primary   M  106  45-49 y   Hexagonal-Curved Shoulder  
110  Primary   F  107  35-45 y   Hexagonal- Indeterminate  
111  Primary   F  108.1  35-40 y   Hexagonal-Curved Shoulder  
112  Primary   F  108.2  30-40 y   Hexagonal- Indeterminate  
113  Primary   Indet.  109  4-8 m   Hexagonal-Curved Shoulder  
114  Primary   Indet.  110  4-8 m   Hexagonal- Indeterminate  
115  Primary   F  111  35-40 y   Hexagonal- Indeterminate  
116  Primary   F  112  30-40 y   Hexagonal-Curved Shoulder  
117  Primary   Indet.  114  15 y+/-30 months   Hexagonal-Curved Shoulder  
118  Primary   Indet.  115  7 y+/-9 m   Rectangular  
119  Primary   Indet.  116  2-4 y   Rectangular  
120  Primary   Indet.  117  1-2 y   Hexagonal-Curved Shoulder  
121  Primary   F  118  35-40 y   Hexagonal-Curved Shoulder  
122  Primary   M  119  25-35 y   Hexagonal-Curved Shoulder  
123  Primary   M  120  35-40 y   Hexagonal-Curved Shoulder  
124  Primary   Indet.  121  6-12 m   Indeterminate  
125  Primary   Indet.  122  2 y+/-8 m   Hexagonal-Sharp Shouldered  
126  Primary   M  123  45-49 y   Hexagonal-Curved Shoulder  
127  Primary   Indet.  125  5-9 m in utero   Rectangular  
128  Primary   Indet.  126  3-5 y   Hexagonal-Curved Shoulder  
129  Primary   M  127  50-59 y   Hexagonal-Curved Shoulder  
130  Primary   M  128  50-59 y   Hexagonal-Curved Shoulder  
131  Primary   F  129  30-40 y   Hexagonal-Sharp Shouldered  
132  Primary   M  130  45-50 y   Hexagonal-Sharp Shouldered  
133  Primary   Indet.  131  1 y+/-4 m   Hexagonal-Curved Shoulder  
134  Primary   Indet.  132  Birth+/-2 m   Rectangular  
135  Primary   M  133  25-35 y   Hexagonal-Sharp Shouldered  
136  Primary   F  134  >60 y   Hexagonal-Curved Shoulder  
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137  Primary   Indet.  135  Adult   Indeterminate  
138  Primary   M  136  40-60 y   Hexagonal-Curved Shoulder  
139  Primary   M  137  45-55 y   Indeterminate  
140  Primary   Indet.  139  4-6 m in utero   Rectangular  
141  Primary   Indet.  140  Infant   Indeterminate  
142  Primary   Indet.  141  6-12 m   Indeterminate  
143  Primary   Indet.  142  2 y+/-6 m   Hexagonal-Curved Shoulder  
144  Primary   Indet.  143  2 y+/-6 m   Hexagonal-Curved Shoulder  
145  Primary   Indet.  144  5-9 y   Hexagonal-Curved Shoulder  
146  Primary   Indet.  145  <2 y   Indeterminate  
147  Primary   Indet.  146  1 y+/-3 m   Hexagonal-Curved Shoulder  
148  Primary   Indet.  147  Birth+/-2 m   Indeterminate  
149  Primary   F  148  Adult   Hexagonal-Curved Shoulder  
150  Primary   Indet.  149  Adult   Indeterminate  
151  Primary   F  150  30-34 y   Hexagonal-Curved Shoulder  
152  Primary   F  151  40-45 y   Hexagonal-Curved Shoulder  
153  Primary   Indet.  152  Birth   Rectangular  
154  Primary   Indet.  153  3-9 m   Hexagonal-Sharp Shouldered  
155  Primary   Indet.  154  Birth+/-2 m   Rectangular  
156  Primary   Indet.  155  7 m in utero to Birth   Rectangular  
157  Primary   Indet.  156  1 y+/-18 m   Rectangular  
158  Primary   M  157  50-59 y   Hexagonal-Curved Shoulder  
159  Primary   M  158  Adult   Probably Hexagonal  
160  Primary   Indet.  159  6 m+/-3 m   Hexagonal-Curved Shoulder  
161  Primary   F  160  40-50 y   Hexagonal-Curved Shoulder  
162  Primary   M  164  20-29 y   Hexagonal-Curved Shoulder  
163  Primary   F  165  35-45 y   Hexagonal-Curved Shoulder  
164  Primary   Indet.  166  < 1 y   Rectangular  
165  Primary   Indet.  167  Birth-1  year   Indeterminate  
166  Primary   Indet.  168  1 y+/-4 m   Hexagonal-Curved Shoulder  
167  Primary   F  169  45-55 y   Hexagonal- Indeterminate  
168  Primary   Indet.  170  1-2 y   Indeterminate  
169  Primary   F  171  45-60 y   Hexagonal-Curved Shoulder  
170  Primary   Indet.  172  5-9 y   Hexagonal- Indeterminate  
171  Primary   M  173  40-50 y   Hexagonal-Sharp Shouldered  
172  Primary   M  174  40-50 y   Hexagonal-Curved Shoulder  
173  Primary   Indet.  175  40-60 y   Hexagonal-Curved Shoulder  
174  Primary   Indet.  176  Birth+/-2 m   Rectangular  
175  Primary   Indet.  177  3-4 y   Rectangular  
176  Primary   Indet.  178  <6 m   Rectangular  
177  Primary   Indet.  179  6-9 m   Hexagonal-Curved Shoulder  
178  Primary   M  180  Adult   Hexagonal- Indeterminate  
179  Primary   F  181  35-39 y   Hexagonal-Curved Shoulder  
180  Primary   F  182  37-49 y   Hexagonal-Curved Shoulder  
181  Primary   Indet.  183  7-11 m   Hexagonal-Sharp Shouldered  
182  Primary   F  184  25-35 y   Octagonal  
183  Primary   M  185  30-40 y   Hexagonal-Curved Shoulder  
184  Primary   F  186  Adult   Hexagonal-Curved Shoulder  
185  Primary   M  187  45-55 y   Hexagonal-Curved Shoulder  
186  Primary   Indet.  188  Indet.   Indeterminate  
187  Primary   Indet.  189.1  6-10 y   Hexagonal- Indeterminate  
188  Primary   M  189.2  45-55 y   Hexagonal-Curved Shoulder  
189  Primary   Indet.  190  3-5 y   Indeterminate  
190  Primary   M  191  >45 y   Hexagonal-Curved Shoulder  
191  Primary   Indet.  193  Birth+/-2 m   Rectangular  
192  Primary   Indet.  194  7 m in utero to Birth   Hexagonal-Sharp Shouldered  
193  Primary   F  195  17-20 y   Hexagonal-Curved Shoulder  
194  Primary   Indet.  196  Adult   Hexagonal-Curved Shoulder  
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195  Primary   M  197.1  Adult   Hexagonal-Curved Shoulder  
196  Primary   M  197.2  Adult   Hexagonal-Sharp Shouldered  
197  Primary   F  198  45-55 y   Hexagonal-Curved Shoulder  
198  Primary   Indet.  199  Adult   Indeterminate  
199  Primary   F  201  50-59 y   Hexagonal-Curved Shoulder  
200  Primary   M  202  45-55 y   Hexagonal-Curved Shoulder  
201  Primary   Indet.  203  6-12 m   Indeterminate  
202  Primary   Indet.  204  Infant   Indeterminate  
203  Primary   F  205  45-59 y   Hexagonal-Curved Shoulder  
204  Primary   F  206  35-45 y   Taper to Foot  
205  Primary   M  207  40-49 y   Hexagonal-Curved Shoulder  
206  Primary   Indet.  209  5-9 y   Hexagonal-Curved Shoulder  
207  Primary   Indet.  211  6-10 y   Hexagonal-Curved Shoulder  
208  Primary   M  212  45-49 y   Hexagonal-Curved Shoulder  
209  Primary   M  213  30-60 y   Hexagonal-Curved Shoulder  
210  Primary   Indet.  215  Indet.   Indeterminate  
211  Primary   Indet.  216  Birth-6 m   Rectangular  
212  Primary   Indet.  217  9-12 m   Indeterminate  
213  Primary   F  218  16-18 y   Hexagonal-Curved Shoulder  
214  Primary   F  219  15-18 y   Hexagonal-Curved Shoulder  
215  Primary   Indet.  220  7-11 m   Rectangular  
216  Primary   Indet.  221  Birth+/-3 m   Indeterminate  
217  Primary   M  222  40-50 y   Hexagonal-Curved Shoulder  
218  Primary   F  223  30-40 y   Hexagonal-Curved Shoulder  
219  Primary   F  224  20-35 y   Hexagonal-Curved Shoulder  
220  Primary   F  225  Adult   Hexagonal-Curved Shoulder  
221  Primary   Indet.  226  3 y+/-6 m   Hexagonal-Sharp Shouldered  
222  Primary   F  227  16-20 y   Hexagonal-Sharp Shouldered  
223  Primary   Indet.  228  <15 y   Indeterminate  
224  Primary   Indet.  229  Birth+/-2 m   Hexagonal- Indeterminate  
225  Primary   F  230  Adult   Hexagonal-Curved Shoulder  
226  Primary   F  231  30-34 y   Hexagonal- Indeterminate  
227  Primary   M  232  40-50 y   Hexagonal-Curved Shoulder  
228  Primary   M  233  39-41 y   Hexagonal-Curved Shoulder  
229  Primary   Indet.  234  3-5 y   Indeterminate  
230  Primary   F  235  40-50 y   Hexagonal-Curved Shoulder  
231  Primary   Indet.  236  Adult   Indeterminate  
232  Primary   M  237  50-60 y   Hexagonal-Curved Shoulder  
233  Primary   M  238  45-55 y   Hexagonal-Curved Shoulder  
234  Primary   Indet.  239  4 y+/-6 m   Hexagonal-Curved Shoulder  
235  Primary   Indet.  240  30-40 y   Hexagonal-Curved Shoulder  
236  Primary   F  241  20-30 y   Hexagonal- Indeterminate  
237  Primary   F  242  37-52 y   Hexagonal-Sharp Shouldered  
238  Primary   Indet.  243.1  4 y+/-9 m   Rectangular  
239  Primary   F  243.2  40-50 y   Hexagonal-Curved Shoulder  
240  Primary   F  243.3  40-50 y   Hexagonal-Curved Shoulder  
241  Primary   F  244  50-60 y   Hexagonal-Curved Shoulder  
242  Primary   M  245.1  Adult   Indeterminate  
243  Primary   Indet.  245.2  6-10 y   Indeterminate  
244  Primary   Indet.  246  Adult   Indeterminate  
245  Primary   Indet.  247  Adult   Indeterminate  
246  Primary   F  248  45-55 y   Hexagonal-Curved Shoulder  
247  Primary   M  249  45-49 y   Hexagonal-Curved Shoulder  
248  Primary   M  250  >16 y   Hexagonal-Sharp Shouldered  
249  Primary   M  251  Adult   Hexagonal- Indeterminate  
250  Primary   F  252  Adult   Hexagonal- Indeterminate  
251  Primary   F  253  >20 y   Hexagonal-Sharp Shouldered  
252  Primary   Indet.  254  5 y+/-16 m   Hexagonal- Indeterminate  
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253  Primary   Indet.  255.1  1 y+/-4 m   Taper to Foot  
254  Primary   F  255.2  16-18 y   Hexagonal-Curved Shoulder  
255  Primary   F  256  30-39 y   Hexagonal-Curved Shoulder  
256  Primary   Indet.  257  B+/-2 m   Indeterminate  
257  Primary   Indet.  258  1 y+/-18 m   Indeterminate  
258  Primary   M  259  40-44 y   Hexagonal-Sharp Shouldered  
259  Primary   M  260  55-60 y   Rectangular  
260  Primary   Indet.  261  4 y+/-9 m   Hexagonal-Curved Shoulder  
261  Primary   Indet.  262  Birth+/-2 m   Indeterminate.  
262  Primary   Indet.  263  Subadult   Hexagonal-Curved Shoulder  
263  Primary   Indet.  265  Infant   Indeterminate  
264  Primary   Indet.  266  Infant   Indeterminate  
265  Primary   M  267  50-59 y   Hexagonal-Curved Shoulder  
266  Primary   M  269  35-44 y   Hexagonal-Curved Shoulder  
267  Primary   F  270  Adult   Hexagonal-Sharp Shouldered  
268  Primary   Indet.  274  Birth+/-3 m   Rectangular  
269  Primary   F  275  31-42 y   Hexagonal-Curved Shoulder  
270  Primary   Indet.  276  9-10 y   Hexagonal-Curved Shoulder  
271  Primary   Indet.  277  Birth-6 m   Hexagonal-Curved Shoulder  
272  Primary   Indet.  279  3-4 y   Rectangular  
273  Primary   Indet.  280  5-7 m in utero   Rectangular  
274  Primary   Indet.  281  Birth-6 m   Hexagonal-Curved Shoulder  
275  Primary   Indet.  282  Birth+/-2 m   Rectangular  
276  Primary   M  283  35-40 y   Hexagonal- Indeterminate  
277  Primary   F  284  30-40 y   Hexagonal-Curved Shoulder  
278  Primary   F  286  Adult   Hexagonal-Curved Shoulder  
279  Primary   Indet.  287  8 y+/-9 m   Hexagonal- Indeterminate  
280  Primary   M  288  >60 y   Hexagonal-Curved Shoulder  
281  Primary   F  289  45-49 y   Hexagonal-Curved Shoulder  
282  Primary   F  290  50-59 y   Hexagonal-Curved Shoulder  
283  Primary   Indet.  291  6-12 m   Hexagonal-Curved Shoulder  
284  Primary   Indet.  292  2 y+/-8 m   Indeterminate  
285  Primary   Indet.  293  4 y+/-6 m   Hexagonal-Curved Shoulder  
286  Primary   Indet.  294  Birth+/-2 m   Rectangular  
287  Disturbed, 
Secondary  
 Indet.  295.1  Adult   Indeterminate  
288  Disturbed,
Secondary  
 Indet.  295.2  Adult   Indeterminate  
290  Primary   Indet.  296  Birth+/-2 m   Indeterminate  
291  Primary   Indet.  297  5 y+/-18 m   Hexagonal-Curved Shoulder  
292  Primary   M  298  17-19 y   Hexagonal-Curved Shoulder  
293  Primary   Indet.  299  5-9 m in utero   Rectangular  
294  Primary   Indet.  300  4 y+/-2 m   Hexagonal-Curved Shoulder  
295  Primary   M  301  >60 y   Hexagonal-Curved Shoulder  
296  Primary   M  302  50-60 y   Hexagonal-Curved Shoulder  
297  Primary   Indet.  304  Birth+/-2 m   Rectangular  
298  Primary   Indet.  305  4 y+/-9 m   Rectangular  
299  Primary   Indet.  306  9-10 y   Hexagonal-Curved Shoulder  
300  Primary   Indet.  307  5-9 m in utero   Rectangular  
301  Primary   Indet.  308  3-9 m   Indeterminate  
302  Primary   Indet.  309  Birth+/-2 m   Hexagonal- Indeterminate  
303  Primary   M  310  40-45 y   Hexagonal-Curved Shoulder  
304  Primary   F  311  40-44 y   Hexagonal-Curved Shoulder  
305  Primary   M  312  Adult   Hexagonal-Curved Shoulder  
306  Primary   Indet.  313  3-9 m   Rectangular  
307  Primary   Indet.  314  1-2 y   Rectangular  
308  Primary   Indet.  315  5-9 m in utero   Rectangular  
309  Primary   Indet.  316  3-9 m   Indeterminate  
310  Primary   M  317  35-39 y   Hexagonal-Curved Shoulder  
311  Primary   Indet.  318  Fetus   Indeterminate  
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312  Primary   F  319  Adult   Hexagonal-Curved Shoulder  
313  Primary   Indet.  320  9 y+/-9 m   Rectangular  
314  Primary   Indet.  321  <1 y   Hexagonal-Sharp Shouldered  
315  Primary   Indet.  322  6-12 m   Hexagonal-Curved Shoulder  
316  Primary   Indet.  323  Birth+/-2 m   Indeterminate  
317  Primary   M  324  40-44 y   Hexagonal-Curved Shoulder  
318  Primary   Indet.  325  18 m   Hexagonal-Curved Shoulder  
319  Primary   Indet.  326  <1 y   Indeterminate  
320  Primary   Indet.  327  8 y+/-9 m   Hexagonal-Sharp Shouldered  
321  Primary   F  328  >50 y   Hexagonal-Curved Shoulder  
322  Primary   M  329  >60 y   Hexagonal-Sharp Shouldered  
323  Primary   Indet.  330  6-12 m   Hexagonal-Curved Shoulder  
324  Primary   F  331  13-15 y   Hexagonal-Curved Shoulder  
325  Primary   M  332  Adult   Indeterminate  
326  Primary   Indet.  333  Adult   Indeterminate  
327  Primary   Indet.  334  Indet.   Indeterminate  
328  Primary   F  335  35-39 y   Hexagonal-Sharp Shouldered  
329  Primary   F  336  40-45 y   Hexagonal-Curved Shoulder  
330  Primary   Indet.  337  4-8 m in utero   Rectangular  
331  Primary   M  338  >60 y   Hexagonal-Curved Shoulder  
332  Primary   Indet.  340  12-18 m   Hexagonal-Curved Shoulder  
333  Primary   F  341  18-21 y   Hexagonal-Curved Shoulder  
334  Primary   Indet.  342  6-12 m   Hexagonal-Curved Shoulder  
335  Primary   F  343  Adult   Hexagonal-Curved Shoulder  
336  Primary   Indet.  344  Adult   Hexagonal- Indeterminate  
337  Primary   F  345  Adult   Hexagonal-Curved Shoulder  
338  Primary   F  346  Adult   Hexagonal-Curved Shoulder  
339  Primary   M  347  30-39 y   Hexagonal-Curved Shoulder  
340  Primary   M  348  30-45 y   Hexagonal-Curved Shoulder  
341  Primary   Indet.  350  3 y+/-6 m   Hexagonal-Curved Shoulder  
342  Primary   Indet.  351  Infant   Indeterminate  
343  Primary   Indet.  352  18 m+/-3 m   Indeterminate  
344  Primary   Indet.  353.1  2-4 y   Indeterminate  
345  Primary   Indet.  353.2  Subadult   Indeterminate  
346  Primary   F  354  Adult   Indeterminate  
347  Primary   M  355  Adult   Indeterminate  
348  Primary   Indet.  356  Fetal   Indeterminate  
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Figure 6.3.3 Satellite Map of Area 2 with an Overlay of Survey Mapping in Progress 
 (Photo credit New South, report 1737, used with permission from DPW Ft. Stewart). 
 
6.4 Discussion 
 Both the Area 1 and 2 cemeteries are located on the highest ground on HAAF and are 
located about four miles outside of Historic Savannah and less than a mile from one another. 
Their proximity to the city is an important distinction due to the law in 1853 prohibiting burial 
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within the city limits unless in designated cemetery areas. Informal burial within the city was 
only allowed outside the city limits, resulting in the establishment of cemeteries outside of the 
city to meet the growing demand for affordability. While the intercity cemetery Laurel Grove 
allowed the interment of African Americans in its Southern section, it came at a price most 
simply could not afford. The newly enforced cost of an intercity burial was not possible for many 
slaves who remained at the whim of their master’s wishes, or for freedman of limited financial 
means. It appears that the Laurel Grove Cemetery South was reserved for African Americans of 
prominence, either socially or financially. 
  The temporal affiliations for both the Area 1 and Area 2 cemeteries appear to be after 
1953, and their placement outside of the city limits was likely the result of the new ordinance. 
These cemeteries would have served as an affordable alternative to Laurel Grove South. While 
both Area cemeteries appear to be escaping the intercity prices, the Area 1 Cemetery stands in 
stark contrast to the Area 2 Cemetery in formality, sex distributions, infant mortality, overall 
wellbeing and survivorship rates. 
6.5 The Avondale Burial Place (9BI164) 
New South was contracted by the Georgia Department of Transportation in 2009 to 
conduct the relocation of the Avondale Burial Place in Bibb County, Georgia (Figure 6.4). This 
cemetery is located in a rural part of the state between Atlanta and Savannah. The project area 
resides about 12 miles south of Macon, and is just over 170 miles northwest of Savannah. The 
project was initiated by GDOT to make improvements to Sardis Church Road. The cemetery 
excavation occurred in three phases. The survey began in April 2008 to compliment the previous 
survey conducted by GDOT. New South used GPR and cadaver dogs to assist in the 
identification of mortuary features. In the summer of 2009, the first of two removals occurred 
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including the eight burials discovered by GDOT during the initial survey. The second excavation 
occurred in the summer of 2010 and excavations revealed 93 additional individuals for a total of 
101 interments. Avondale consisted of 17 adult males, 11 adult females, 10 unsexed adults, 63 
children, and 2 burials that did not contain skeletal material. The Avondale population 
experienced extremely high rates of infant mortality, with 27 children (60 percent of the 
population) dying before their fifth birthdays. These percentages exceed the Area 2 Cemetery by 
19 percent. 
Preservation varied greatly throughout the site. The north side of the cemetery was 
located near a marsh and the burials located in this area fell victim to the high water table. 
Preservation on the rest of the site was moderate at best. Of the 101 burials, only 64.3 percent 
possessed intact skeletal material (Matternes et al. 2011:190). Despite the preservation issues, 
most of the soils varied from reddish/yellow silty sand to silty-clay which made screening 
through quarter inch screens easy work, though screening silty clay soils through the eighth inch 
infant screen proved to be slightly more difficult. 
The Avondale Burial Place stands out from all of the case studies cited in this work, 
including the comparative study populations, because of the public archaeology and positive 
identification of descendants of the burial population. Archival records combined with rich oral 
histories provided an invaluable link between the past and the present. Efforts from Avondale 
descendant and amateur genealogist, Talerie Boyd played a significant role in the identification 
of several of the family cohorts buried at Avondale. Additionally, her family tree provided the 
paths and whereabouts of the many families that are descended from the Avondale Cemetery. 
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Figure 6.5 The Avondale Burial Place Site Map  
(New South Report 2097, Used with permission from GDOT) 
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 This is an exceptional project in many regards, and this thesis does not get into the rich 
genealogical and historical data that this project’s historians unearthed.  Fortunately, for those 
seeking detailed information about this project, and the families of the Avondale Burial Place 
community, GDOT and New South have made their research accessible to the public online2 in 
the form of a website, Public Broadcast documentary and digital volumes of New South’s 
comprehensive technical report 2097. Additionally, Emily Vanderpool, a Georgia State 
colleague also worked on the excavations for her thesis research. Her insightful findings from 
stable isotope analyses on the Avondale Burial place are also available online (Vanderpool 
2011). As discussed in Chapter 2’s, subsection 2.2 Public Archaeology and Descendant 
Populations, this project serves as a testament to the benefit of community involvement. Positive 
identifications were made through DNA testing, twenty of Avondale’s individuals were sampled 
and contracted with descendant’s DNA resulting in positive matches, finally linking families 
without question to the ancestors lost over nearly a century.   
 Based on a culmination of evidence, the Avondale Cemetery was in use from the 1820s 
to the 1930s, and like the Area 1 and 2 cemeteries, its usage encompasses the Reconstruction and 
post-Reconstruction era (Matternes et al. 2011:413). Given the date range of 1820-1930, 
Avondale likely witnessed a nearly 40-year Pre-Emancipation period. Its initial mortuary 
community was plausibly comprised of slaves from the adjacent John McArthur’s farm tract. In 
McArthur’s 1846 will, he bequeaths the 13 slaves currently in his possession to family (Bibb 
County Will Book 92:256). After the Civil War and up until the early 1900s, the McArthur land 
was continuously occupied by McArthur descendants who maintained the land (Matternes et al. 
                                                 
2 www.avondaleburialplace.org For the project’s webpage 
http: //: //newsouthassoc.com/avondale/images/news/volume1.pdf New South Technical Report vol. II 
http: //: //newsouthassoc.com/avondale/images/news/volume2.pdf New South Technical Report vol. II 
https: //: //www.youtube.com/watch?v=YuodoORsC70  I Remember, I Believe Documentary Video 
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2011). The local African American community continued to bury their dead in the cemetery and 
frequented the site for visitation.  
 It is evident from the mortuary archaeology, rate of infant mortality and the high presence 
of dental pathologies that the individuals of Avondale Burial population lived difficult lives, of 
limited material means, and robbed of equality at birth. They predominately suffered from 
diseases that stem from malnutrition and were compounded by physically demanding workloads, 
poor dental and health care. The cemetery population consists of 101 burials. By examining this 
population’s oral health, inferences can begin to be made concerning stress, diet, disease and 
dental care. This analysis requires an inventory and examination of dental pathologies, attrition 
and the presence or absence of teeth.  Of the 101 individuals in the Avondale sample, the oral 
cavities of 47 individuals were preserved enough for osteological analysis.              
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Figure 6.5.1 The Avondale Burial Place Project Area (Photo credit New South, Report 2097, used with permission 
from GDOT). 
Table 6.5 The Avondale Burial Place Burial Inventory (Modified from Matternes et al. 2011:2) 
Count Burial Type Feature Sex Age Coffin Form 
1 Primary 1 Indet. 9.5-14.5 y Taper to Foot 
2 Primary 2 Indet. Birth +/-2 m Casket 
3 Primary 3 Female 14-16 y Coffin 
4 Primary 4 Indet. Birth +/- 6 m Casket 
5 Primary 5 Male 35-40 y Casket 
6 Primary 6 Indet. 6 m +/-2 m Indet. 
7 Primary 7 Indet. Birth +/-2 m Casket 
8 Primary 8 Indet. Birth +/-2 m Casket 
9 Primary 10 Indet. 3.5-6.5 y Coffin 
10 Primary 11 Indet. 3.5-6.5 y Coffin 
11 Primary 12 Male 50-59 y Coffin 
12 Primary 13 Indet. 5-9 y Casket 
13 Primary 14 Indet. 8-16 m Coffin 
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Count Burial Type Feature Sex Age Coffin Form 
14 Primary 15 Indet. 8-16 m Casket 
15 Primary 16 Male 50-59 y Casket 
16 Primary 17 Indet. 10-12 y Indet. 
17 Primary 18 Female 30-50 y Coffin 
18 Primary 19 Indet. Fetus Casket 
19 Primary 20 Indet. 2-4 y Coffin 
20 Primary 21 Female 35-45 y Coffin 
21 Primary 22 Male 30-34 y Coffin 
22 Primary 23 Female 25-35 y Coffin 
23 Primary 24 Male 45-49 y Coffin 
24 Primary 25 Indet. 12.5-17.5 Coffin 
25 Primary 26 Male 39-45 y Coffin 
26 Primary 27 Male >60 y Coffin 
27 Primary 29 Female Adult (>17 y) Casket 
28 Primary 30 Indet. 4-8 y Casket 
29 Primary 31 Male 20-30 y Coffin 
30 Primary 32 Indet. 2-4 y Casket 
31 Primary 33 Female 50-59 y Casket 
32 Primary 34 Indet. 2-4 y Casket 
33 Primary 35 Male 45-49 y Coffin 
34 Primary 36 Indet. Child (<~7 y)* Casket 
35 Primary 37 Indet. 3-9 m Coffin 
36 Primary 38 Male 20-29 y Coffin 
37 Primary 39 Female 38-52 y Coffin 
38 Primary? 40 Indet. Child Indet. 
39 Primary 42 Indet. Child (<~7 y)* Coffin 
40 Primary 43 Indet. Child (<~2 y)* Coffin 
41 Primary 44 Indet. Child (<~4 y)* Indet. 
42 Primary 45 Male 35-45 y Coffin 
43 Primary 46 Indet. Adult? Casket 
44 Primary 47 Indet. Child (<~1 y)* Coffin 
45 Primary 48 Indet. Child (<~4 y)* Casket 
46 Primary 49 Indet. Adult? Coffin 
47 Primary 50 Indet. Child (<~3 y)* Indet. 
48 Primary 51 Female <30 y Coffin 
49 Primary 52 Male 30-35 y Coffin 
50 Primary 53 Indet. 7-11 y Coffin 
51 Primary 54 Indet. Fetus Indet. 
52 Primary 55 Indet. Child (<~6 m)* Casket 
53 Primary 56 Indet. Fetus Coffin 
54 Primary 57 Indet. 0-3 m Coffin 
55 Primary 58 Indet. 6-12 m Coffin 
56 Primary 59 Indet. Child (<~2 y)* Coffin 
57 Primary 60 Indet. Child (<~3 m)* Coffin 
58 Primary 61 Indet. Child? Indet. 
59 Primary 62 Female Adult? Casket 
60 Primary 63 Indet. 3.5-6.5 y Coffin 
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Count Burial Type Feature Sex Age Coffin Form 
61 Primary 64 Indet. <2 y Coffin. 
62 Primary 65 Indet. Adult ( young) Casket 
63 Primary 66 Male? Adult Casket 
64 Primary 67 Indet. Child (<~5 y)* Casket 
65 Primary 68 Indet. Child (<~9 m)* Casket 
66 Primary 69 Indet. 4-8 y Coffin 
67 Primary 70 Indet. Adult? Casket 
68 Primary 71 Indet. Child (<~10 y)* Coffin 
69 Primary 72 Indet. Child (<~2 y)* Coffin 
70 Primary 73 Female? Adult? Coffin 
71 Primary 74 Indet. Child? Indet. 
72 Primary 75 Indet. Child (<~2 y)* Coffin 
73 Primary 76 Indet. Child (<~3 m)* Coffin 
74 Primary 77 Indet. 3.5-6.5 y Coffin 
75 Primary 78 Indet. 6-12 m Casket 
76 Primary 79 Indet. Fetus Coffin 
77 Primary 81 Indet. Fetus-2 m Coffin 
78 Primary 82 Indet. Fetus-2 m Coffin 
79 Primary 83 Indet. 3-9 m Casket 
80 Primary 84 Indet. Child (<~2 y)* Casket 
81 Primary 85 Indet. 35-45 y Coffin 
82 Primary 86 Indet. 45-50 y Coffin 
83 Primary 87 Indet. 7.5-12.5 y Coffin 
84 Primary 88 Indet. Child (<~2 y)* Coffin 
85 Primary 89 Indet. Child (<~7 y)* Coffin 
86 Primary 90 Indet. Adult ( middle Aged to Older) Coffin 
87 Primary 91 Indet. 8-16 m Casket 
88 Primary 93 Indet. 3-5 y Coffin 
89 Primary 94 Indet. 3.5-6.5 y Coffin 
90 Primary 95 Indet. 18 m Coffin 
91 Primary 96 Female 35-45 Coffin 
92 Primary 97 Indet. 7.5-12.5 y Coffin 
93 Primary 98 Indet. Child (<~1 y)* Casket 
94 Primary 99 Indet. Child (<~4 y)* Casket 
95 Primary 100 Indet. Adult? Coffin 
96 Primary 101 Indet. Adult ( middle Aged to Older) Coffin 
97 Primary 102 Indet. Adult Coffin 
98 Primary 103 Indet. Child (<~5 y)* Coffin 
99 Primary 104 Male Adult ( middle Aged to Older) Casket 
100 Primary 105 Male 45-55 y Casket 
101 Primary 106 Male >50 y Casket 
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7 RESEARCH DESIGN AND METHODS 
From a person's dentition, a host of details can be revealed about their lives.  Vestiges of 
their childhood are recorded, dietary habits are surmised, details of their oral care are revealed, 
and factors contributing to their death can be deduced (Matternes et al. 2011:259).  Teeth are 
arguably the most informative skeletal elements in the body and the teeth preserved in Area 1, 
Area 2 and Avondale Burial Place Cemeteries allow for insight into the lives of each individual.  
These teeth have encapsulated records of demanding lives, limited resources, and social and 
economic disparities that attributed to their quality of their oral health. 
7.1 Research Formation 
Selecting a pertinent research question that would elucidate patterns of health within and 
between the three populations seemed like the easiest of the tasks to complete.  While conducting 
a full comparative analysis of the 486 individuals from these three populations would yield 
incredibly valuable data, it was impractical for the time allotted and would be better served as an 
expansion of the works that have already been conducted in the form of a dissertation.  Given the 
limited amount of time that a master’ program allows, the goal was to explore an avenue of 
inquiry that provides insightful and comparative data. Selecting a skeletal element, ailment or 
disease that would raise relevant questions about the differences between these community 
populations was deemed to be a valuable direction for this research.  
It is the intention of this work to utilize a line of analysis that encompasses as many 
individuals in the study populations as possible. This was challenging due to the highly varied 
population sizes, as well as to the dramatically different subadult to adult ratios (Table 7.1) 
87 
 
 
Table 7.1 Cemetery Population Ratios  
Cemetery Males Females Unsexed Adult 
Total 
Subadults Percentage 
of Adults 
Percentage 
of 
Subadults 
Population 
Total 
Area 1 13 13 2 36 13 75% 31% 41 
Area 2 68 90 18 176 170 50.8% 49.2% 346 
Avondale 17 11 10 38 63 37.6% 62.4% 101 
 Selecting a study population was relatively simple, as a New South employee on all three 
cemetery projects; their continued research was an encouraged possibility.  As more individuals 
were unearthed, more questions about their burial and lives arose. Choosing a topic for this 
research proved to be more challenging, and during the early stages of thesis development, the 
focus swayed between osteoarthritis and oral health. Although a study on osteoarthritis would 
provide enlightening data, particularly between populations, it would be an exclusionary study.  
Additionally, given the high infant mortality rates present in all three cemeteries, osteoarthritis 
would exclude 62.4 percent of the population in the case of Avondale, 50.8 percent in the case of 
Area 2 and 25 percent of the population in the case of the Area 1 Cemetery (Table 7.1).  
7.2 The Benefits of Oral Health 
Oral health was selected as the research topic for this thesis. This was ideal for two main 
reasons. First, since teeth are the most resilient skeletal elements in archaeological contexts, they 
would likely be present in the majority of burials, even in poorly preserved sections of a 
cemetery. This resilience potentially allows for a greater sample size than other skeletal 
elements. Second, a study of oral health considers life histories at various stages of development. 
While a child’s dentition can provide clues into nutrition, stress and development, an adult’s 
dentition can speak to their entire lives, encompassing events that occurred in childhood as well 
as adulthood. As stated in the oral health chapter, teeth can provide an immense amount of data 
beyond standard osteological analyses. In the case of the Area 1 and 2 cemeteries, sampling was 
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prohibited and osteological data was the only congruent point of comparison between all three 
sites. The Avondale Burial Place did allow sampling and isotopic and DNA analyses revealed 
data that aided in the reconstruction of diet and demography as well as in ancestral ties between 
the living and the deceased (Neal 2012, Vanderpool and Turner 2013). These destructive 
analyses were complementary to the metric and non-metric data collected and provided 
multidimensional insights into the lives of these individuals.  
7.3 Basis for Analysis 
 The analysis for this thesis was based on observed metric and non-metric data recorded 
by New South following standards outlined by Moorees et al. (1963a, 1963b), Thomas and 
Goldman (1960), and Smith (1991).  As stated previously, skeletal analysis for the Savannah 
cemeteries was conducted by Valerie Davis (Area 1 and 2) and Carla de la Rosa (Area 2). The 
analysis of the Area 1 and 2 cemeteries was performed in a temporary field laboratory on site. 
The Avondale Burial Place’s skeletal material was taken to the New South Stone Mountain 
office and examined. In all three instances, the physical anthropologists used sliding and 
spreading calipers in conjunction with a soft fiberglass tape measure and an osteometric board. 
Measurements and procedures were conducted following parameters outlined by Bass (1987), 
Hillson (2001) Moore-Jansen, Owsley and Jantz (1994).  
 A notable difference that occurred between the excavations at Area 1, Area 2 and the 
Avondale excavations was a change in the skeletal forms that followed Hillson’s (2001) 
guidelines for recording dental caries. Although the same information was collected at all three 
sites, it was denoted differently on the Avondale skeletal forms.  Additional dental analysis was 
not a possibility for this research due to the sole fact that all of the individuals have been 
reburied.  While quality skeletal photos were taken of teeth that had extreme or unique traits, a 
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comprehensive photography inventory was not made, and the visual reexamination of only a few 
individuals would be possible and would likely only lend to the visual verification of non-metric 
data.  The dental data that is present for all three cemeteries was recorded in eighteen columns in 
Excel and contained the following information:  deciduous or permanent dentition, individual 
feature number, arcade (mandibular/maxillary), side (left/right), tooth (ie, PM1), 
resent/missing/resorbed, erupted (yes/no), a dental development stage code of 0-14 (Table 7.1). 
Table 7.3 Dental Developmental Scoring. 
The measurements recorded on the forms were the 
mesio-distal extent and the buccal-lingual extent. Enamel 
hypoplasias were provided six columns to account for 
multiple defects on the same tooth:   EH1, EM2, EM3, 
EH4, EH5 and EH6. Each hypoplasia was measured with 
calipers from the cemento-enamel junction (CEJ) to the 
area affected and the distance was recorded in millimeters 
(Matternes et al. 2011:186). Finally, each column in the 
dental registry had a line item for notes. This column was used to record severity of dental 
disease and other morphological and cultural observations made by the osteologists, such as pipe 
wear, Carabelli’s cusps, dental misalignment, trauma and fragmentation. This column was also 
used to provide caries data.  
7.4 Evaluation of the Caries Data 
 Caries data were recorded in two ways for the Area 1 and 2 cemeteries, on the Excel 
spreadsheet, which appears to follow the simplest form of caries recordation. The caries are 
simply noted as present or absent on the dental registries. The field forms provided more detailed 
information about their general location. The field forms provide images of deciduous and 
Code Dental Developmental Stage 
1 Initial cusp formation 
2 Coalescence of cusps 
3 Cusp outline complete 
4 Crown ½ complete 
5 Crown ¾ complete 
6 Crown complete 
7 Initial root formation 
8 Initial cleft formation 
9 Root length 1/4 
10 Root length 1/2 
11 Root length 3/4 
12 Root length complete 
13 Apex closed 
14 Tooth fully formed 
90 
 
 
permanent teeth from two angles, mesio-distal and the buccal-lingual, and the osteologist is able 
to provided a sketch of the general size and location of the lesion from two separate angles. 
While this type of recordation method for caries accounts for the number of observed caries per 
tooth, it does not denote their severity or a measurement of their size and location (Hillson 2001).  
Hillson (2001) presents an extensive argument detailing the problems with recordation 
techniques for caries. He pulls from a number of popular standards in both archaeology as well 
as modern clinical practice.  He, additionally, provides recommendations for recordation that 
account for a number of the most common problems in archaeological contexts. These being: 
tooth loss both ante-mortem and post-mortem and the underestimation of caries that exclusion of 
teeth would cause.  
 Carla de la Rosa, a student of Simon Hillson’s at the University College London, joined 
the New South recovery team at Area 2 as an osteologist. She made relevant suggestions on 
ways to improve the dental forms to account for a systematic collection of caries data (de la Rosa 
2007). She presented a method modified for expedient field recordation that allowed for far more 
descriptive data to be recorded in a short period of time.  This revised recordation methodology 
was employed at the Avondale Burial Place. The new scoring system accounted for the 
following information be added to the dental registries: chip caries, occlusal caries, pit caries, 
mesial/distal contact caries, buccal/labial and lingual enamel caries and root surface caries. 
Scores of 1-8 were assigned based on the parameters outlined by de la Rosa (2007) following 
Hillson (2001). One of the only critics of this system is that it does not allow for multiple types 
of the same lesion to be distinguished on the same tooth, and the same problems with missing or 
resorbed teeth apply here— they will skew the caries data. 
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7.5 Data Collection Strategy 
 After sorting though and examining each of the 13,000 plus teeth and all of the field 
skeletal forms and photographs for nearly a year, it became apparent that the compatible dental 
data was fairly limited. A master database was created to stream line the six dental registry 
spreadsheets and the information from the hundreds of field forms. Three things were 
accomplished with the master spreadsheet.  First, for quality control, each line item was added 
after the information was verified with a comparison of the digital registry data against the 
skeletal forms. Since a number of field techs originally aided in the digitization of these forms, 
errors and typos abound. Second, each cemetery was recorded in a slightly different manor, 
coding and abbreviations changed between projects, and this information all needed to be 
synchronized and interpreted. Finally, a careful inventory of these data allowed for familiarity of 
the collection, seeing patterns of variants allowed for mental trials of avenues for analysis. This 
process also brought to light the potential problems with using these data for comparative 
statistical analyses, such as its potential presentation (and limitations) in statistical programs such 
as SPSS. 
7. 6 Data Limitations 
Since the majority of the dental data collected was done so with the previous recordation 
strategy, and because the teeth from the Area 1 and 2 populations had already been reburied, the 
first obvious limitation is that the comparative caries data is quite minimal. The only real 
information that could be extracted from these three sites based on the available information was 
the presence or absence of the tooth, the developmental stage of the tooth, and the presences or 
absence of caries on the tooth. The size and location of the caries from Area 1 and 2, while 
present, were not measured but visually transcribed by hand onto field forms and, therefore, are 
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approximations and do not provide accurate measurements of severity or location. These data 
allow for a comparative inventory to examine frequency and prevalence within and between 
sites, and is not a study of the severity, location or type of caries. These data were compared in 
SPSS using a two samples t-test, a One-Way ANOVA and a Tukey’s HSD test.  The analysis of 
the caries data is intended to elucidate patterns of significance within and between populations 
based on frequency. The groups of comparison included males and females within and between 
populations, with consideration given to average skeletal age. Subadults were contrasted between 
cemetery populations. The results and interpretations for these tests are provided in the following 
chapters.  
 One of the many limitations of these types of analysis is that there are assumptions made 
that the count is sufficiently weighted, consisting of 32 permanent teeth (Waldron 2009). Tooth 
loss occurs for a number of reasons that are not related to caries, such as trauma, periodontal 
disease and wear. A significant number of teeth are missing in each population due to tooth loss, 
absorption and post-mortem tooth loss. These missing teeth will certainly skew the caries data. 
However, a caries correction factor can be applied to compensate for underestimation of caries 
(Lukacs,1992, 1996; Hubbe et al. 2012:65). 
A mean number of individuals that have caries are tabulated and then that score is 
then used for group study to assess the presences of caries between populations. 
Most studies have expressed either the number of carious teeth as a percentage of 
the surviving teeth, or the number of individuals affected as a percentage of the 
total number of individuals in the collection. Expressing caries as a percentage of 
teeth present has a big practical advantage for archaeology, in that isolated teeth 
can be included in the study [Hillson 2001: 256] 
In effect, this just speaks to the average number of individuals affected by caries in 
particular age cohorts, but this analysis cannot speak to rates of severity, location or type of 
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caries, which are important factors in the reconstruction of past diets and oral care habits (Hillson 
2001; Waldron 2009). 
7.7 Statistical Plan for Comparative Analysis 
 To understand the significance of dental pathologies and enamel defects against age and 
sex for a comparative between group analyses, statistical tests are needed in order to develop 
these associations. Statistical analyses of five primary sets of variables (caries, abscesses, tooth 
loss and enamel hypoplasias) serve as the mechanism for determining distinctions between age 
and sex within and between cemeteries. Analyses of variance tests (ANOVA) are utilized for the 
three primary variables to control for as many effects and their interactions as possible. An 
ANOVA compares the variability of values within groups (i.e. males, females, and subadults) 
with the variability of values between groups (the Area 1, Area 2 and Avondale cemeteries). 
Specifically, an ANOVA compares the mean values for one variable between groups that are 
defined by another variable to see if there is significant variation between them (Dernnan 1996). 
Independent samples t-tests, a One-Way ANOVA and a Post Hoc Tukey’s test are performed to 
further realize dietary and behavioral relationships between age, males, females and subadults. 
All data were assessed for normality. These data are examined using the statistical software 
program SPSS to address the following null hypotheses:  
1. That dental caries will not vary between men and women of the same age cohort within the 
cemetery populations.  
2. That dental caries will not vary in men and women within and between populations. 
3. That dental caries in subadults (< 20) will not vary within and between cemetery populations.  
 Parametric tests of significance will examine individuals in 10-year cohorts. Individuals 
that are edentulous (missing all teeth ante-mortem) or unsexed will be excluded from these 
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analyses.  Percentages of ante-mortem tooth loss and missing or resorbed teeth are presented to 
aid in the interpretation of these results. The percentages of enamel hypoplasias will be examined 
in each cemetery but will serve as an inventory rather than an in-depth analysis of early life 
stress events. Future comparative analysis is required in order to fully address the frequency and 
prevalence of enamel defects in these populations and the percentages serves as an introduction 
to the available enamel hypoplasias data. 
 The straightforward nature of this comparative analysis is due in part to the reinterment 
of all burial features that prohibited additional measurements or sampling to occur. Additional 
lines of inquiry would have allowed for a more complete look at the oral health of these 
populations though multidimensional analyses. These tests hope to provide information that can 
aid in finding patterns of variants within and between males, females and subadults from the 
three cemetery populations.  The Interpretation and Reconstruction chapter will attempt to 
contextualize these results with supportive archaeological and historic data.  These cemetery 
communities are viewed within the context of the Reconstruction and post-Reconstruction 
periods in the South, which were significant periods of change in America.  These individual’s 
lives were met with physical stressors, limited opportunities, low household incomes and their 
status was in a state of flux. It is, therefore, not surprising that these individuals’ teeth showed 
evidence of malnutrition and stress, in the form of enamel defects and oral maladies. The 
following chapter will present statistical data from within and between these populations to help 
illuminate how these populations coped differently with social and environmental constraints. 
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8 STATISTICAL ANALYSES AND RESULTS  
 Statistical analyses were applied to the dental data in order to elucidate patterns of oral 
health within and between cemetery sites.  The use of the statistical software program SPSS was 
used to conduct multiple tests of variants.  As stated in the previous chapter, the prevalence of 
dental caries within and between, populations was examined.  Individuals in the sample size 
accounted for all sexed adults with intact dentition; each adult’s overall skeletal age estimate was 
averaged. Given that dental developmental ages were recorded for intact teeth in all three 
population’s subadults, dental developmental ages were used in conjunction with other 
developmental skeletal markers to arrive at an overall age estimation. While dental age played a 
considerable role in assigning overall age in subadults it was not the only source, total skeletal 
age was used to maintain consistency between aging techniques for subadults and adult data.  
Dental age estimation is arguably a more accurate representation of the individual’s 
actual age than over all skeletal age, given that teeth follow fairly regular development and 
eruption rates even under duress (Hillson 1996). Additionally, with the prevalence of enamel 
hypoplasias in these populations it is apparent that developmental stressors were a factor for 
these individuals, and these periods likely disrupted other skeletal growth that may be reflected 
in physiological perturbation (Goodman and Rose 1990; King et al. 2005). Therefore, future 
study is warranted to contrast these age estimation techniques for subadults in these populations, 
but for the purposes of this work, average skeletal age was used for all cohorts. 
 A similar technique to examining dental development in subadults is scoring occlusal 
attrition rates in adults. Attrition scores were considered to account for dental age in adults; 
however, this line of reasoning for thee populations is met with a myriad of problems. First, 
while occlusal attrition rates do indisputably intensify with age, the rate of wear and severity has 
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been cited to occur for a number of different reasons in addition to advancing age; secondly, 
seriation is required for the analysis to be a reliable estimation of age at death (Gilmore and Grot 
2012; Lovejoy 1985; Miles 2001; Smith 1984). Additionally, the percentages of missing, 
damaged or resorbed molars in these populations is high (29.5 percent), meaning occlusal 
attrition averages may only be based on a few teeth if any. During skeletal analysis for Area 1 
and 2 references were made to the general condition of wear “heavily worn”, “light wear” in the 
notes section of the dental registries; however, a scoring system was not initiated until the 
Avondale Burial Place excavations following Smith (1984). Therefore, while rates of attrition 
were a factor in averaging skeletal age at death, they are not sufficient to serve as the basis for 
adult age estimation.  
 Ages at death estimations were made using multiple lines of evidence, dental 
development and wear rates, epiphyseal and diaphyseal fusion rates (with particular attention 
paid to the anterior iliac crest and medial clavicular epiphyses), the pubic symphsis, closure of 
the maxillary palatine sutures, age-related changes in morphology of the auricular surface, 
osteophytosis of the vertebrae, statue measurement and development of the occipital bone and 
tympanic plate stages, among others (Matternes et al. 2011:186) Sex determinations were made 
using a suite of dimorphic skeletal characteristics, sex was gauged for adults and older 
adolescents based on a composite estimate, on pelvic, sacral, cranial, and limb morphology 
(Matternes et al. 2010:87). Appendices A and B provide references for each of the techniques 
used. Age distribution is provided below in synthetic cohorts to represent age at death in clusters 
of 5 and 10 year spans. 
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Table 8.1 Age Distribution and Mortality Percentages, Area 1 Cemetery (Modified from Matternes et al. 2011:127) 
5 year cohort Number of 
Individuals 
Mortality 
Percentage 
10 year 
cohort 
Number of 
Individuals 
Mortality 
Percentage 
0-5 11 26.82% 0-10 11 26.82% 
5-10 .3 0.73%    
10-15 1.2 2.93% 10-20 3.26 7.95% 
15-20 2.05 5.00%    
20-25 1.49 3.63% 20-30 3.17 7.73% 
25-30 2.02 4.92%    
30-35 2.01 4.90% 30-40 5.18 12.63% 
35-40 3.51 8.56%    
40-45 5.01 12.2% 40-50 8.02 19.56% 
45-50 3.35 8.17%    
>50 9.02 22.04% > 50 10.4 25.36% 
Total 41 41 Total 41 41 
 
Table 8.1.1 Age Distribution and Mortality Percentages, Area 2 Cemetery (Modified from Matternes et al. 2011:128) 
5 Year 
Cohort 
Number of  
Individuals 
Mortality 
Percentage 
10 Year 
Cohort 
Number of 
Individuals 
Mortality 
Percentage 
0-5 144 41.5% 0-10 161.8 46.64% 
5-10 18.05 5.20%    
10-15 10.45 3.01% 10-20 21.47 6.10% 
15-20 11.15 3.21%    
20-25 9.49 2.73% 20-30 20.2 5.82% 
25-30 11.99 346%    
30-35 19.08 5.50% 30-40 48.68 14.03% 
35-40 30.88 8.90%    
40-45 27.59 7.90% 40-50 58.29 16.80% 
45-50 31.6 9.10%    
>50 32.71 9.43% >50 36.51 10.52% 
Total 346.91  Total 346.91  
 
Table 8.1.2 Age Distribution and Mortality Percentages, Avondale Burial Place (Modified from Matternes et al. 2011:128) 
5 Year 
Cohort 
Number of  
Individuals 
 10 Year 
Cohort 
Number of 
Individuals 
 
0-5 29.1 46.19% 0-10 35.6 56.50% 
5-10 6.5 10.31%    
10-15 3.23 5.10% 10-20 4.55 7.22% 
15-20 1.32 2.09%    
20-25 1.46 2.31% 20-30 3.31 5.25% 
25-30 1.85 2.93%    
30-35 2.75 4.36% 30-40 6.58 10.44% 
35-40 3.83 6.07%    
40-45 3.15 5.00% 40-50 7.26 11.52% 
45-50 4.10 6.50%    
>50 5.64 8.95% >50 5.64 8.95% 
Total 63  Total 63  
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8.2 Within Population Statistics 
8.2.1 Area 1 (9CH1168) 
Area 1 was originally comprised of 41 individuals interred in primary graves. Six graves 
were disturbed by road construction in the 1950s and subsequently placed in a secondary pit; the 
remains were disarticulated and fragmentary. The cemetery contained 13 adult males, 13 adult 
females, 2 unsexed adults and 13 subadults. Infant mortality rates at Area 1 were relatively low 
when contrasted with Area 2, Avondale. 11 children (27.5 percent) of Area 1’s 41 individuals 
were under the age of five at the time of their death, and 14 (35 percent) died before their 
twentieth birthdays. Establishing a base line for mortality allows the oral health results to be 
placed in relative context.  All individuals with available dentition were entered into SPSS 
denoting their average skeletal age, sex, permanent vs. deciduous dentition, the total number of 
carious teeth present, and the total number of caries observed. The total number of abscesses and 
resorbed teeth were additionally included to account for potential carious activity that might 
skew the data.  
Of the 41 individuals buried at Area 1, 30 (78 percent) possessed intact dental arcades, 9 
subadults, 11 females, 9 males and one unsexed adult. Extremes in the range of oral health for 
the Area 1 population are represented by the following select individuals; the woman buried in 
Feature 12 was in her mid-fifties and suffered massive tooth loss, only retaining one tooth at the 
time of her death, Feature 23 contained the remains of an edentulous elderly woman, while 
Feature 31, contained the remains of a woman in her early 50’s that only retained two of her 
teeth. The individual interred in Feature 24 had highly fragmented teeth due to poor preservation 
and they could not be accurately analyzed. Of the 41 burials in Area 1’s total population 9 lacked 
dentition due to preservation; these consisted of three infant burials that were void of skeletal 
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material, and Feature 55. Feature 55 is a pit feature containing the remains of six disturbed 
burials.  
8.2.2 Area 1, Oral Pathologies 
Statistical analyses were performed to see if significant differences occur between Area 1 
males (9) and females (11) when considering four variables, total carious teeth, total caries per 
individual, total abscess and total resorbed teeth. The independent samples t-test is intended to 
compare the mean of female factor averages for each variable against male factor averages for 
each variable. Levene’s test was used to assess the homogeneity of variances between all oral 
pathological variables. All of the values are greater than 0.05, thus equal variances can be 
assumed. The results of the t-test show no significant differences between sex in any of the oral 
pathological variables, since the p-values are greater than 0.05 (Table 8.2.1) Therefore the results 
of this test indicate that Area 1 males and females did not significantly differ in the prevalence of 
oral pathologies.  
 An independent samples t-test was employed to measure the rates and prevalence of 
carious lesions in Area 1’s adults and subadults. The intact dentition of 9 subadults, 11 females, 
9 males and 1 unsexed adult were contrasted. In order to conduct the t-test all of the adults were 
collapsed to represent one group of 21 individuals. A Levene’s test confirmed the homogeneity 
of variances between variables with a significance of (>.05) (Table 8.2.2). The results of the 
equality of means t-test revealed that both caries variables are statistically significant with p-
values less than 0.05 meaning that there is a significant difference between adults and subadults 
with regard to their rates of carious lesions. Although an observed difference is seen when 
examining the percentage of carious teeth between men and women when considering ante-
mortem tooth loss, males experience higher totals of carious teeth, 6 individuals experienced 25 
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carious teeth, with a total of 29 total lesions. The females experienced 26 carious teeth from 9 
individuals, with a total of 31 lesions. The males experienced higher frequencies of ante-mortem 
tooth loss as well with a total of 194 resorbed teeth, while the females only experienced 51 
resorbed teeth. The total number of carious teeth per individual is significantly higher in the 
adults than in the subadults, and not surprisingly, the numbers of lesions on the afflicted teeth are 
significantly greater as well. Only one subadult had caries and had three carious teeth and a total 
of three carious lesions. 
Table 8.2.1 Area 1. Independent Samples t-test Adults vs. Subadults 
Variables 
Levene's Test for 
Equality of Variances  
Sig. 
t-test Equality 
of Means 
Sig. (2-tailed) 
Total Carious Teeth Equal variances assumed .04  .019 
Equal variances not assumed 
  .004 
Total Caries Equal variances assumed .042 .019 
Equal variances not assumed 
  .003 
 
The majority of teeth afflicted with caries were the molars, followed by the premolars; 
interproximal caries and caries located on the occlusal surface were observed as the most 
common location for the presence of caries. The maximum number of caries observed from a 
single individual was 11. This individual, Feature 13, was a middle aged man who suffered from 
very poor oral health, at the time of his death he was coping with 8 carious teeth, 11 total caries, 
5 abscesses and 15 resorbed teeth. Additionally, his mandibular left lateral incisor and canine 
each had one enamel hypoplasic band, indicating at least one period of developmental stress. 
 When the prevalence of caries in the subadults is observed, 88 percent escaped carious 
lesions all together, only one individual, Feature 30 experienced caries and had 3 carious teeth, 
accounting for an 11 percent prevalence of carious teeth from Area 1’s subadult population. The 
average number of caries from the subadult’s available dentition was 1.66. Area 1’s youth 
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experienced the lowest frequency of oral maladies when contrasted with the Area 2 and 
Avondale cemeteries. Males experienced an average of 5.09 carious teeth, while females had a 
slightly better average of 2.77. The only unsexed adult experienced a total of four carious teeth 
on the available dentition. Of the 30 total individuals in the sample size, 15 exhibited at least one 
carious lesion (50 percent). 
Figure 8.2.1 Area 1 Total Number of Carious Teeth by Sex and Age Cohort 
 
 
The rates of dental caries varied greatly within Area 1, and these results must be 
tempered with an inventory of resorbed and abscessed teeth. Features 26 and 27 died as young 
adults and were deemed to have the healthiest oral cavities. Feature 26, an unsexed 15 year old 
had five enamel hypoplasias on four teeth, showing two periods of arrest in the enamel 
formation, but showed no other maladies during analysis. Feature 27, a woman in her early 20s 
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was possibly the healthiest orally of her peers; she like Feature 27 was unaffected by caries, 
tooth loss or abscess and exhibited only small calculus deposits and light wear, presumably from 
pipe smoking. Area 1’s population experienced minimal dental maladies when compared with 
contemporaneous data from Area 2 and Avondale.  
Ante-mortem tooth loss occurred in 13 of the 21 adults (62 percent), with an average of 
11.6 resorbed teeth per individual, the maximum number of resorbed teeth observed in an 
individual was 32 and the lowest number observed was 1. Active abscesses were observed in 20 
percent or 6 of the 30 individuals in the Area 1 population, all of these individuals were adults. 
Of the 6 individuals with abscesses the average was 2.5 abscesses per individual with a 
maximum of 5. The presence of abscesses and ante-mortem tooth loss can be the result of gross 
caries and these percentages must be taken into account when examining caries prevalence in 
any archaeological population.  
8.2.3 Area 1, Linear Enamel Hypoplasias 
 Area 1 Cemetery’s population experienced moderate rates of enamel hypoplasias. Out of 
the 568 teeth from the 30 individuals with intact dentition, 77 teeth (13.7 percent) from 17 
individuals had at least one hypoplasia.  31 teeth (5.45 percent) showed 2 periods of arrest, 13 
teeth exhibited 3 bands, 8 teeth had 4 bands and 2 teeth had 5 bands indicating 5 periods of 
enamel arrest. Feature 35, estimated to be around 11 years old at the time of death had the 
maximum number of enamel hypoplasias per tooth in the Area 1 population. This individual’s 
maxillary lateral incisors and canines had 5 hypoplastic bands each. This child’s dentition 
exhibited ample evidence of chronic childhood illness, although the rest of his skeleton did not 
show obvious signs of disease (Matternes et al. 2010). A total of 21 enamel hypoplastic bands 
were identified on the child’s permanent dentition. Osteological analysis suggested that these 
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periods of arrest occurred from 9 months to about 4 years of age. Feature 22 also had 21 
hypoplasias, 12 teeth exhibited a three periods of developmental stress; the mandibular right 
canine had a 4th linear band suggesting an additional period also occurred.  
 While the overall rates of hypoplasias appear to be slight, the question of whether or not 
adults and subadults experienced the same degree of hypoplasias is relevant to understanding 
how stress many have impacted individuals in their early, and later lives. An independent 
samples t-test was used to examine these differences, adults (21) and subadults (9) were 
collapsed into single categories to be contrasted using independent samples t-test, this test is 
intended to see if adults experienced the same developmental stresses as Area 1’s children. Did 
they survive childhood due in part to a lesser degree of developmental stress?  
 A Levene’s test of equality of variants confirmed the homogeneity between variables 
with a significance of (>.05). The t-test revealed a statistically significant difference between 
Area 1’s adult and subadult populations. Statistical significance was observed in a single 
variable, enamel hypoplasias band three (EH3) was significantly different at .020. Investigating 
this variation revealed the following explanation, the variable EH3 consisted of 14 teeth, all 
incisors and canines, of those teeth, four were from subadults, while 10 were from Area 1’s 
adults. Although temporal affiliations would provide further insight into the periods and factors 
that caused these periods of enamel arrest is clear that majority of the Area 1 adults survived 
them. Of the 21 adults, 13 (62 percent) had enamel hypoplasias while 4 of the 9 (44.4 percent) 
subadults had hypoplastic bands, table 8.2.3.1 details the number of hypoplasias and stress 
periods for each individual. 
Table 8.2.3 Area 1, Independent t-test Enamel Hypoplasias  
 
Levene's 
Test Sig. 
t-test 
Sig. (2-tailed) 
EH3 .750 .020 
  .242 
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Figure 8.2.3.1 Area 1 Individuals with Enamel Hypoplasias 
Individual Avg Age Adult Subadult EH Total   Periods of Arrest 
2 50 
 
1 13 4 
1.1 55 1 
 
3 1 
3 30 1 
 
3 2 
8 37 1 
 
6 4 
9 18 1 
 
21 4 
10 45 1 
 
1 1 
11 35 1 
 
3 3 
12 55 1 
 
1 1 
13 45 1 
 
2 1 
18 2 
 
1 2 1 
22 20 1 
 
23 4 
26 15 1 
 
1 2 
27 20 1 
 
1 1 
30 4 
 
1 2 1 
31 52 1 
 
1 1 
35 11 
 
1 19 5 
49 55 1 
 
10 3 
Total =17 
 
13 4 112 Maximum 5 
 It is clear from these analyses that the population at Area 1 experienced relatively low 
rates of oral pathologies. In addition to caries, abscesses, ante-mortem tooth loss and enamel 
hypoplasias, attrition and calculus were the most commonly cited oral maladies (Matternes et al. 
2010). 
8.2.4 Area 2 (9CH875) 
The largest of the three burial grounds the Area 2 Cemetery consisted of 346 individuals, 
68 adult males, 90 adult females, 18 unsexed adults and 170 subadults. Skeletal preservation at 
Area 2 was excellent, 97.6 percent or 338 of the 346 individuals contained intact skeletal 
material, organic soil was collected from the graves representing the eight individuals that were 
not preserved (Matternes et al. 2010:88). Area 2’s infants did not fare as well as Area 1’s and 
Area 2 experienced an infant mortality rate of 41.5 percent in individuals up to five years old. 
Area 2’s mortality rates did not improve when the range changed to represent individuals up to 
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10 years old, 161.8 individuals or 46.64 percent died before their tenth birthday. The majority of 
the Area 2 population, 183 individuals (54 percent) died before their twenty first
 
birthdays (Table 
8.2.2).  In contrast 32 individuals or 9.24 percent represent the oldest surviving members of the 
community living into their 50’s (see survivorship Figure 8.4.1 for comparisons). Excellent 
skeletal preservation allowed for 283 individuals or 82 percent of the population to be available 
for dental analysis. Of the 283 individuals, 5427 teeth were present for dental analysis, 3093 
teeth were recorded as missing or eroded, and 1429 adult teeth were recorded as resorbed. Of the 
346 individuals, 55 were highly fragmentary, three burials were of indeterminate sex, and the 
nine individuals were edentulous. These individuals were excluded due to poor preservation or a 
total lack of teeth. After these factors are accounted for, there are 142 adults and 141 subadults; 
the adults consist of 62 males and 80 females. An age designation of 45 was assigned as an 
average for individuals labeled as “adult” or “18 to 50” during analysis. 
8.2.4.1 Area 2, Oral Pathologies 
 The extent to which Area 2’s males and females were afflicted with oral pathologies was 
measured in precisely the same way as the Area 1 population, through the use of  independent 
samples t-tests. The equality of variances could not be assumed for two of the four categories, 
total carious teeth and total caries, therefore the second 2-tailed significance value is examined 
for these variables to determine statistical differences exist between males and females regarding 
caries. Significant differences were observed in two of the four categories, total carious teeth and 
total caries. Figure 8.2.4.1 and Figure 8.2.4.2 below shows the distribution of the total number of 
caries and carious teeth by age cohort and sex. Levene’s test indicated unequal variances (F= 
8.16, p= .0.008), so degrees of freedom were adjusted from 125 to 115 Scores on carious teeth 
were higher for women (M= 7.13, SD= 5.70) than for men (M= 4.9, SD = 3.55). Levene’s test 
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also indicated unequal variances (F= 7.9, p= .0.007), so degrees of freedom were adjusted from 
125 to 120.  Scores on total caries per individuals were also higher for women (M= 9.53, SD= 
8.3) than for men (M= 6.12, SD = 5.77).  
 
Table 8.2.4.1 Independent Samples t-test 
 F Sig. (2-tailed) 
Total Carious Teeth 8.162 .011 
 .008 
Total Caries per Individual 7.933 .009 
 .007 
The results of the t-test show significant differences between males and females with 
regard to dental caries (Table 8.2.4.1 and Figure 8.2.4.1). The results of the independent samples 
t-tests indicate that there is not a statistically significant difference between males and females 
regarding abscesses and ante-mortem tooth loss. A possible explanation for the variation in 
caries prevalence between men and women is hormones. Hormones, and particularly pregnancy 
hormones can alter the quality of saliva, creating less bacteria resistant oral environment and 
leaving the mouth more susceptible to infection (Ferraro and Vieira 2010; Lukacs and 
Largaespada 2006). Given the high rates of infant mortality at Area 2 (over 40 percent before the 
age of 5) differences in sex could potentially be the result of hormones causing women to be 
more vulnerable to the formation of caries. Other factors include age, food access or preference 
(regular consumption of cariogenic foods), oral hygiene habits and dental care (Fields 2009; 
Larsen 1997; Waldron 2009).  
Of the 68 males, 58 exhibited at least one carious lesion (85.29 percent), and of the 90 
females, 69 exhibited at least one carious lesion (76.6 percent) (Table 8.2.4.1). These 
percentages must be tempered with the fact that females had an average of 7 carious teeth per 
individual vs. 4.8 carious teeth in the men. Additional factors that may serve to skew the caries 
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results are the number of edentulous individuals (9) and the high rates of ante-mortem tooth loss 
in both men (12.44 on average) and women  (13.42 on average), and the number of abscesses 
(27). Finally, the Area 2 women were more likely to survive into old age than the Area 2 men, 
which allowed the women more opportunities throughout their lifetimes to develop dental caries. 
The two individuals with the greatest number of total caries (36) happen to be of the 
opposite sex and exhibit the same number of total carious lesions observed. Feature 8, contained 
the remains of a man in his thirties that exhibited 36 caries on 20 teeth, he also suffered from 
three active absences. Feature 29 represents the remains of a woman in her late twenties; she also 
exhibited 36 caries on 25 teeth and had one active abscess at the time of her death. These 
individuals are the most extreme examples of carious individuals among the sexes; the majority 
of teeth afflicted with caries were the molars, followed by the premolars, incisors and canines. 
 The variation in the adults beckons a contrast with the subadults to unravel the cemetery 
dynamics. Abscesses and absorption were excluded from this analysis, total caries and total 
caries present were only examined for this comparison of variants. An independent samples t-test 
was used to see if there are differences between adults and subadults in the Area 2 population, 
adult sex was collapsed for this analysis. The results of the Levene’s test of variants revealed that 
the two groups were not equally distributed, and the t-test revealed that significant difference 
exist between adults and subadults with regard to the total number of carious teeth and total 
caries observed at Area 2. The results of the t-test are not surprising given the high rates of 
carious teeth among Area 2’s adults and the relatively low percentage of carious teeth previously 
cited among the subaduts.   
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Figure 8.2.4.1 Area 2, Total Number of Carious Teeth by Sex and Age 
 
         Figure 8.2.4.2 Area 2, Total Number of Caries by Sex and Age Cohort 
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Table 8.2.4.2 Area 2, Independent Samples t-test, Adults vs. Subadults, Caries 
 
Levene’s 
Test Sig. t 
t-test Sig. (2-
tailed) 
Total Teeth with Caries Equal variances 
assumed 
.000 7.923 .000 
Equal variances not 
assumed  
9.174 .000 
Total Caries per 
Individual 
Equal variances 
assumed 
.000 8.002 .000 
Equal variances not 
assumed  
9.841 .000 
 
Dental caries were predominantly observed between teeth (interproximal) and at the base 
of teeth where the enamel and root merge (cemento-enamel junction). 155 individuals of the 283 
individuals sampled had at least one carious lesion, meaning that of the individuals sampled, 56 
percent of the total population had at least one carious tooth at the time of death. The total 
number of teeth with at least one carious lesion was 908, while 1183 caries were recorded in 
total. Only 26 subadults exhibited caries of the 141 subadults with intact dentition, for a 
percentage of 18.43 which makes it significantly lower when contrasted with the carious rates in 
adults. The adults had far more dental pathologies than the subadults, and the females had far 
higher frequencies of caries than the males.  
The rates of dental caries varied greatly within Area 2, and these results must be 
tempered with an inventory of resorbed and abscessed teeth, 1429 teeth were resorbed, while 46 
teeth exhibited active abscesses.  A few select examples of extremes in Area 2’s population are 
intended to demonstrate variability in the Area 2 assemblage. Features 26 and 27 died as young 
adults and were deemed to have the healthiest oral cavities. Feature 26, an unsexed 15 year old 
that had five enamel hypoplasias on four teeth, showing two periods of arrest in the enamel 
formation, but showed no other maladies during analysis. Feature 27, a woman in her early 20s 
was possibly the healthiest of her peers, she like Feature 27 was unaffected by caries, tooth loss 
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or abscess and exhibited only small calculus deposits and light wear, presumably from pipe 
smoking.  
8.2.4.2 Area 2, Liner Enamel Hypoplasias  
 Area 2’s large population size and expansive period of use makes it an ideal population to 
study periods of childhood stress. Once temporal ranges are established for the cemetery based 
on individual date ranges the analysis of liner enamel hypoplasias may provide valuable 
information in the reconstruction of patterns of stress and disease. Since Area 2 is believed to 
serve Savannah as a refugee or public cemetery it is likely that not all of the individuals were 
born and raised in the area and establishing a base line for Area 2’s infants would aid in 
establishing local patterns of health and disease as many more were likely born and died in the 
vicinity. The Adults and older subadults however cannot be confidently placed in Savannah for 
any period other than at the end of their lives. The study of Area 2’s of diet and demography 
would also have greatly benefited from strontium and lead isotopic analysis; this testing is 
capable of identifying non-local individuals by identifying trace amounts of sediment in the 
individual’s teeth and bone (Knudson et al. 2004; Turner et al. 2009).  Without these additional 
lines of inquiry, information can still be obtained by observing the number of permanent teeth 
that exhibit a LEH, however since a single band on one tooth could be the result of an injury to 
the tooth, the same defect needs to be measured across multiple teeth to confirm a developmental 
disruption of the enamel on the crown surface (Goodman et al. 1980). When these periods of 
enamel arrest are measured across multiple teeth and then across the assemblage it can speak to 
the population’s overall health, weaning periods, nutrition and other significant external events 
(Goodman et al. 1980). Periods of arrest are calculated by converting a measurement from the 
CEJ to the inferior margin of the defect (Goodman et al. 1980; Matternes et al. 2011:278). Of 
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Area 2’s 142 adults with intact permanent dentition 83 (58.4 percent) exhibited at least one linear 
enamel hypoplastic band on at least one tooth, with six maximum episodes observed in four 
individuals (4.92 percent). Table 8.2.4.3 displays a breakdown of the number of enamel 
hypoplasias observed on permanent vs. deciduous dentition.  
Table 8.2.4.3 Area 2, Linear Enamel Hypoplasias:Permanent and Deciduous Dentition 
Total 
Teeth Area 2 EH1  EH2  EH3  EH4  EH5  EH6 
142 Permanent 83 58.4% 51 36 % 28 19.7% 11 7.7% 7 4.92% 4 
141 Deciduous 28 19.85% 5 3.54% 2 1.4% 2 1.4% 1 .7% 0 
  This analysis was not conducted as part of this research due to time constraints and a 
focus on caries, abbesses and ante-mortem tooth loss. However it is an intended extension of this 
research on the comparisons of these population’s stress, development and overall health. The 
section provided is intended demonstrate frequencies and demonstrate the need for continued 
research in order to gain more complete insight into each cemetery’s dynamics. The overall 
percentages of LEH seen in Area 2’s permanent dentition gives promise to the amount of 
information that can be extracted in future works. Of Area 2’s intact deciduous dentition, 28 
subadults exhibited at least one LEH (accounting for 19.85 percent of children) with a maximum 
number of five hypoplastic bands present on a single tooth.   Liner enamel hypoplasias on 
deciduous dentition are cited to be less accurate estimations of stress due to reduced 
predictability in the tooth’s growth and therefore do not lend themselves to be accurate indicators 
of when the stress events took place (Matternes et al. 2011:278).  It would appears that the 
subadults experienced far fewer periods of developmental stress; however this must be framed 
with other health data, Area 2 experienced  high infant mortality rates before the age of five, 
demonstrating that many subadults did not reach five years old and a signature of an episode of 
stress activity being experienced will not be present.  
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8.2.5 The Avondale Burial Place (9BI164) 
Avondale consisted of 17 males, 11 females, 10 unsexed adults, 63 children, and 2 burials 
in which only organic soils were recovered. The Avondale population experienced extremely 
high rates of infant mortality, with 27 children (60 percent of the population) dying before their 
5th birthdays. These percentages surpass the Area 2 Cemetery by 19 percent. Skeletal 
preservation varied greatly across the site and many burials fell victim to the high water table on 
the north side of the cemetery. Preservation on the higher ground of the site was moderate at 
best, of the 101 burials, 64.3 percent possessed intact skeletal material (Matternes et al. 
2011:190). These preservation conditions vary greatly when contrasted with Area 1 and 2, both 
experiencing over 90 percent recovery rates. 
Of the 101 individuals buried in the Avondale Cemetery, 47 individual’s dental arcades 
were preserved, this accounted 659 teeth, of these 495 (75 percent), exhibited dental pathologies; 
these included carious lesions, calculus, enamel hypoplasias, and attrition. Of the 101 
individuals, 54 had missing teeth, which were likely due to poor site preservation. Ante-mortem 
tooth loss was confirmed for 22 individuals that had 136 resorbed teeth. Avondale’s males (10) 
exhibited 85 remaining teeth, while the females (15) had 48 total at the time of death. The 
unsexed adults had two teeth and 55 teeth were from the subadults. 
At least one carious lesion was observed in 190 teeth (38 percent of all teeth). Avondale’s 
adults had high rates of carious teeth, 94 percent of males exhibited caries while 80 percent of 
the females had carious teeth. Avondale’s females had lower rates of dental caries than the 
males, accounting for 48 of the 190 total carious teeth, while the males had 85 teeth exhibiting a 
carious lesion. These rates are quite high when contrasted with the Adults from the Area 1 
Cemetery. At least one carious lesion was observed in 55 teeth from Avondale’s subadults, 
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accounting for 68 percent. The subadults had substantially lower carious rates than the Avondale 
adults.  These high percentages of carious teeth in Avondale’s assemblage must be placed into 
context with the poor levels of preservation throughout the site (64 percent) that accounted for 54 
missing teeth; the resorbed teeth also serve to skew the actual caries prevalence.  
8.2.5.1 Avondale, Oral Pathologies  
 An independent samples t-test contrasting males and females with the total number of 
carious teeth demonstrated that females had a higher incidence of carious teeth than the males 
with a significance value of .001. The males exhibited 123 carious lesions from 85 teeth, and 
although the females had less teeth over all (48) they exhibited 70 caries, nearly 7 caries per 
tooth, which is nearly double the frequency of caries observed in the males at about 3.5 caries 
per tooth (87 percent).  This gender disparity is likely the combination of multiple factors such as 
female’s dentition erupts earlier than males, it could be hormones from pregnancy or nursing, 
food preference or availability (Ferraro and Vieira 2010; Lukacs and Largaespada 2006; 
Matternes et al. 2010; Yentsch’s 2007). These and a number of additional factors are likely the  
 Avondale had 11 subadults with intact dental arcades, leaving 55 teeth for dental 
analysis. The subadults at Avondale had caries on either their deciduous or permanent teeth but 
not both simultaneously; this was not the case for Area 1 and Area 2’s subadults (Matternes et al. 
2011:268).  Of the permanent dentition 29 were found to be carious while 26 of deciduous had 
caries (Matternes et al. 2011).  Avondale’s infants and toddlers (< 3 years of age) lacked carious 
lesions all together (Matternes 2010).  Aaltonen and Tenovou’s (1994) research on saliva have 
suggested that mother’s saliva when transferred to the baby can serve as a buffer against 
bacterial and may have delayed the Avondale’s infants from the formation of caries.   
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Carious lesions were observed in the deciduous dentition of 7 children accounting for 11 caries. 
This high prevalence of lesions in deciduous teeth suggests early weaning and or the early 
introduction of cariogenic foods for supplementation during nursing (Matternes et al. 2011).   
8.2.5.2 Avondale, Enamel Hypoplasias 
 A total of 136 hypoplastic bands were recorded from 15 of Avondale’s individuals, of 
those 86 were positive defects were reported on 54 permanent teeth from eight individuals. 
Positive defects are described as the presence of a hypoplastic band on the crown surface that 
exists from the same period of arrest on two or more teeth (Matternes et al. 2011:277). Negative 
defects are characterized as a single band on one tooth, these are excluded because they can be 
the result of an injury to the tooth and may not be indication of developmental stress (Matternes 
et al. 2011:277). New South performed statistical analysis on Avondale’s enamel hypoplasias 
and the analysis revealed positive stress episodes on eight individuals, five children between the 
ages of 7 and 17 and the three adults, which were all males (Table 8.2.5.2). Of Area 2’s 142 
adults with available dentition 56 exhibited at least one LEH (39.44 percent of the adults). Of 
Area 2’s 141 subadults with intact dentition, 13 exhibited at least one LEH (accounting for 9.21 
percent of children).  
Table 8.2.5.2 Avondale Enamel Hypoplasias (Matternes et al. 2011:280) 
Individual  Year Increments Number of affected Teeth 
3  12-14 y 5 
17 10-12 y 7 
22 30-34 y 3 
24 45-49 y 2 
25 15 y +/- 2.5 y 3 
52 30-50 y 5 
53  9 years +/- 2.5 y 1 
87  10 y +/- 2.5 y 2 
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8.3 Summary 
 After examining the dental data from the Area 1, Area 2 and Avondale cemeteries, it 
becomes immediately apparent that a diet high in carbohydrates is the likely key factor 
contributing to the high level of pathologies observed overall.  The most prevalent dental 
pathology observed in all three cemeteries were caries, however significant difference do exist 
between populations and must be tempted with ante-mortem tooth loss and abscesses.  Anterior 
teeth were cited to be the most afflicted by carious lesions, because they are more difficult to 
access to clean and therefore tend to be more vulnerable to the accumulation of bacteria leading 
to carious lesions, abscesses and eventually dental loss if left untreated (Hillson 2001; Matternes 
et al. 2011).  
 The aggregate dental data suggests that adult females tend to have the highest percentage 
of caries and ante-mortem tooth loss. This is due to a number of factors previously discussed in 
each of the sections such as early eruption rates, hormones, pregnancy and nursing, poorer 
quality saliva, food preparation, dietary preference  and access (Ferraro and Vieira 2010; Lukacs 
and Largaespada 2006; Matternes et al. 2010; Yentsch’s 2007). The adults at Area 2 experienced 
the greatest percentage of tooth loss of the three cemeteries, Adults overall experienced higher 
numbers of LEH and while this can be explained in part with the high levels of infant mortality 
before five years old that occurred at Area 2 and Avondale it does not fully explain the 
disparities and a full analysis is needed to acquire more information about the rates of positive 
frequencies between adults, subadults and between populations.  
8.4 Between Population Statistics 
Infant mortality rates and survivorship were examined between populations, with special 
attention paid to the youngest and oldest individuals; each category is represented below in 5 and 
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10 year cohorts (Table 8.4.1).  Infant mortality rates at Area 1 were very low when contrasted 
with Area 2, Avondale, Cedar Grove and Freedman’s Cemeteries. 11 children (27.5 percent) of 
Area 1’s 41 individuals were under the age of five at the time of their death, and 11 (26.82 
percent) died before their tenth birthdays. In the Cedar Grove Cemetery, 34 percent of infants 
died within their first four year of life (Rose and Santeford 1985). During Freedman’s 
Cemetery’s Early Period (1869-1884) 34.4 percent of infants did not survive their first year, 
individuals in the Late Period (1900-1907), had slightly lower rates, with 23.6 percent dying 
before the first year (Davidson et al. 2002:233). Avondale experienced the worst rates of infant 
mortality and fared slightly better than Area 2 in overall survivorship in all categories, although 
Area 2 is statistically very close to Avondale. Infant mortality rates across the country during this 
period for black Americans were extremely high, in 1900, the likelihood of a black child dying 
before their fifth birthday was over twice as high as for a white child of the same age (Preston 
and Haines 1991:94-95). The differences in mortality rates are quite dramatic between 
cemeteries (see survivorship graph, Figure 8.4.1).   
Table 8.4.1 Area 1, Age Distribution and Mortality Percentages  
 
 
  
Cemetery 
5 year 
cohort 
Number of 
Individuals 
Mortality 
Percentage 
10 year 
cohort 
Number of 
Individuals 
Mortality 
Percentage 
Area 1 0-5 11 26.82% 0-10 11 26.82% 
Area 2 0-5 144 41.50% 0-10 161.8 46.64% 
Avondale 0-5 29.1 46.19% 0-10 35.6 56.50% 
Area 1 40-45 5.01 12.20% 40-50 8.02 19.56% 
Area 2 40-45 27.59 7.90% 40-50 58.29 16.80% 
Avondale 40-45 3.15 5.00% 40-50 7.26 11.52% 
Area 1 >50 9.02 22.04% > 50 10.4 25.36% 
Area 2 >50 32.71 9.43% >50 36.51 10.52% 
Avondale >50 5.64 8.95% >50 5.64 8.95% 
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Figure 8.4.1 Survivorship Area 1, 2 and Avondale Cemeteries (Modified from Matternes et al. 2011:190) 
 
 
 An examination of the level of skeletal representation and preservation between three 
cemeteries will aid in identifying the level missing or fragmentary data.  Of the 37 burials 
contained remains; skeletal preservation at Area 1 averaged 92.5 percent despite the presence of 
utility trenches intersecting many of the graves (Matternes et al. 2010).   Skeletal preservation at 
Area 2 was excellent, 338 of the 346 individuals contained intact skeletal material accounting for 
an overall score of 97.6 percent site preservation (Matternes et al. 2010).  At the Avondale Burial 
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Place skeletal preservation varied greatly as many burials were at the mercy of the high water 
table on the north side of the site.  Preservation on the higher ground of the site was moderate at 
best, of the 101 burials, 64.3 percent possessed intact skeletal material (Matternes et al. 
2011:190). These preservation conditions are quite poor, 30 percent less than when contrasted 
with the Area 1 and 2 cemeteries, which both experienced over 90 percent recovery rates.  
8.4.1 Oral Pathologies 
A One-Way ANOVA and Post-Hoc Tukey’s HSD test were used contrast oral pathology 
variables by sex (by selecting cases that account for one sex at a time), between the three 
cemeteries. The variables are total carious teeth per individual, total caries per individual, total 
abscesses and total resorbed teeth. The males were examined first, the One-Way ANOVA 
revealed that no significant differences between groups in any of the four factors. When the 
females are statistically compared using the ANOVA they too are found to not be statistically 
significant across cemeteries in any of the four categories. This is a surprising statistical result 
given observed variation between sexes at each site. Therefore multiple approaches were used to 
assess the result of the ANOVA. The descriptive statistics and an evaluation of the percentages 
of each age cohort and each group (males, female and subadults) did in fact reveal subtle 
variations. 
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Table 8.4.2 Descriptive Statistics 
 
Males 
 N Minimum Maximum Mean Std. Deviation 
Total Carious Teeth 77 1.00 20.00 4.7273 3.70148 
Total Caries per Individual 77 1.00 33.00 6.0260 6.05017 
Total Abscesses 19 0 7 1.89 1.663 
Total Resorbed Teeth 79 0 31 14.20 10.045 
 
Females 
 N Minimum Maximum Mean Std. Deviation 
Total Carious Teeth 87 1.00 27.00 6.4828 5.32406 
Total Caries per Individual 87 1.00 36.00 8.7011 7.77760 
Total Abscesses 17 1 4 1.59 .939 
Total Resorbed Teeth 68 1 32 14.90 9.719 
Subadults 
 N Minimum Maximum Mean Std. Deviation 
Total Carious Teeth 37 1.00 15.00 4.9189 3.53851 
Total Caries per Individual 37 1.00 23.00 6.6757 5.49775 
 
When subadults are compared only the caries values are examined, the values for 
abscesses and resorbed teeth are either too low or nonexistent to be compared in SPSS. A One-
Way ANOVA and Post-Hoc Tukey’s HSD test were not appropriate to examine between 
cemetery significance regarding the subadults. This is due to the fact that Area 1 only had one 
subadult that had caries and two or more cases are needed for the ANOVA in each category. 
Therefore, an independent samples t-test was used to compare Area 1 and Avondale’s caries 
frequencies. The Levene's test showed that equal variants are assumed and no statistical 
significance existed between Area 2 and Avondale’s subadults regarding caries. Since Area 1 
only had one carious subadult in the population we know that significant differences exist 
between Area 1’s subadults and the other cemeteries. Since significant differences are not seen in 
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any of the variables statistically an examination of the descriptive statistics and an evaluation of 
the individual percentages are then required to elucidate differences between cemeteries. 
 When the descriptive statistics are reviewed by sex for the aggregate of the populations 
females and males carious rates are compared, males (4.72) overall experienced a lower average 
of total teeth with caries than the females (6.4). Males (4.72) also experienced lower frequency 
of caries per tooth than the females (8.7). We can therefore conclude that females have the 
highest frequency of caries over all. When examining mean sex differences between sites, the 
Area 1 Cemetery is the only cemetery where males (4.16) have higher rates of caries than the 
females (2.8), while the Area 2 (7.13) and Avondale (5.11) cemeteries both experienced higher 
frequencies of caries in their females.  
 When the caries variables are compared between cemeteries, the Area 1 Cemetery had 
the lowest percentage of carious teeth and total caries. The Avondale Burial Place had the second 
lowest instance of caries rates although they were sustainably higher than rates at Area 1. The 
Area 1 adults experienced two more carious teeth on average than the Area 1 population and five 
more caries total. The Area 2 population experienced the highest frequency of caries with 
individuals experiencing an average of 6.5 caries, and an average of 8 total caries observed in 
each individual. Although the ANOVA did not identify a level of statistical significance, 
percentages from the mean values will provide some insight. When Avondale’s caries rates are 
contrasted with Area 1, the Avondale population had a 32 percent higher instance of carious 
teeth and a 66 percent higher instance of total observable caries. When Area 2’s means rates are 
contrasted with Area 1, the Area 2 population had a 70.39 percent higher instance of carious 
teeth and a 90.85 percent higher instance of total observable caries. When Avondale and Area 2 
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are contrasted the Area 2 individuals had a 29.3 percent higher instance of carious teeth, and only 
a 15 percent higher instance of total caries observed.  
 When abscesses and resorbed teeth are compared between cemeteries, Avondale had 72 
percent higher instances of abscessed teeth than Area 1 and 5.26 percent higher rates of absorbed 
teeth. When Avondale and Area 2 are contrasted, Avondale had a 36 percent higher instance of 
abscesses while Area 2 experienced a 54 percent higher instance of resorbed teeth. Finally, when 
Area 1 and 2 are compared, the Area 2 individuals exhibited a 26 percent higher instance of 
abscesses and a 46 percent higher instance of resorbed teeth. The bar charts below aid in 
visualizing the distribution of pathology rates across cemeteries, by age cohort (Figure 8.4.2).  
 
Figure 8.4.3 Total Carious Teeth, All Cemeteries by Age Cohort 
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Figure 8.44 Total Caries, All Cemeteries by Age Cohort 
 
 
Figure 8.4.5 Total Abscesses, All Cemeteries by Age Cohort 
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Figure 8.4.5 Total Resorbed Teeth, All Cemeteries by Age Cohort 
 
 
8.4.2 Linear Enamel Hypoplasias 
 In order to test whether rates of linear enamel hypoplasias differ between cemeteries a 
One-Way ANOVA was performed.  This allows for multiple variables to be compared between 
the three cemeteries.  The first test was performed on the rates of linear enamel hypoplasias for 
each cemetery.  Adults and subadults were collapsed allowing frequencies of EH1-EH6 to be 
contrasted. A total of 597 were observed to exhibit a minimum of one period of enamel arrest 
resulting in LEH banding.  A total of 597 teeth exhibited one hypoplastic band (EH1), 287 teeth 
exhibited two periods of arrest (EH2), 142 teeth exhibited three linear bands (EH3), 59 teeth had 
four linear hypoplastic bands (EH4), 20 teeth, (all from Area 2 except for two teeth from Area 1) 
exhibited five periods of arrest on the enamel surface (EH5). Finally, a total of 7 teeth, (all from 
Area 2) exhibited six linear enamel defects (EH6).   
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 Both deciduous and permanent arcades are represented for each cemetery. Of Area 1’s 30 
individuals with observable dentition 17 exhibited at least one hypoplastic band (56 percent). Of 
those, 13 were adults; 43 percent of Area 1’s adults experienced a period of enamel arrest. Area 
1 had three subadults with LEH teeth (13 percent of the subadults). Of Area 1’s three children 
Feature 18 had 2 teeth with one LEH, Feature 30 also had two teeth with one LEH each. Feature 
2 had six teeth with one LEH, one tooth with two LEH and one tooth with four LEH bands. Of 
Area 1’s adults only one adult, Feature 35 had five LEH bands on two incisors.  
 Of Area 2’s 142 adults with available dentition 56 exhibited at least one LEH (39.44 
percent of the adults). Of Area 2’s 141 subadults with intact dentition, 13 exhibited at least one 
LEH (accounting for 9.21 percent of children). The Avondale Burial place had a total of 74 teeth 
from eight individuals that had at least one LEH. Of the 31 adults with available dentition, 3 
adults (all male) endured least one period of developmental stress (accounting for 16.12 percent 
of the adults). Of the 16 subadults with measurable dentition, 5 had at least one LEH (31.25%).  
 The results from the One-Way ANOVA revealed between population significance in one 
of the six LEH categories, EH3 had a (p-value of .007). EH4 was approaching significance with 
a (p-value of .052) (Table 8.4.4).  A Post-Hoc multiple comparisons Tukey’s HSD test is a 
complementary test to the One-Way ANOVA and allows for the identification of the groups with 
significant values that the ANOVA indicated with a (p-value of less than .05.)  The Post-Hoc 
Tukey's HSD test demonstrates that the Area 1 individuals had a significantly higher number of 
EH3 than the other two cemeteries with a (p= .05) level of significance. The Area 1 individuals 
also had a significantly higher number of EH4 teeth than the Area 2 Cemetery, with a 
significance value of (p=.042). All other comparisons were not significant.  
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Table 8.4.4 One-Way ANOVA, Tukey’s Test Adults and Subadults,  
All Cemeteries Linear Enamel Hypoplasias Rates 
 Sum of Squares df Mean Square F Sig. 
EH3 Between Groups 23.756 2 11.878 5.180 .007 
Within Groups 314.137 137 2.293   
Total 337.893 139    
EH4 Between Groups 18.385 2 9.193 3.120 .052 
Within Groups 159.106 54 2.946   
Total 177.491 56    
 
A bar graph is used to illustrate the number of teeth with 3 LEH bands by sex for each cemetery 
population. 
 
Figure 8.4.6 EH3, Between Cemeteries Frequencies by Sex 
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Figure 8.4.7 EH4, Between Cemeteries Frequencies by Sex 
 
8.5 Summary  
Analyzing the prevalence of caries in archaeological populations allows archaeologists to 
observe medical treatment (fillings, pulling) or the absence of good oral health care practices, as 
well as disease progression and frequencies within a population or between populations over 
time.  Since the developments of caries follow categorical patterns, they can assist in tracing the 
deterioration of an individual’s oral health.  Carious lesions most commonly affect the molars 
first, then premolars, canines, and finally the incisors, this progression can happen on a single 
surface (pit and fissure caries) or in caries-prone areas between cusps (interproximal caries) of 
molars and premolars (Hillson 1996:68).  Caries can also speak to social class structures; the 
availability of nutrient rich of foods, dietary diversity, and access to animal proteins, which result 
in significantly lower rates of carious lesions in higher-status individuals (Larsen 1997:76).  
Cavity rates can be used to assess between group variation such as subsistence patterns in 
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foragers verses farmers and genetic and behavioral patterns of men and women (Larsen 1997:75-
76).  
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9 INTERPRETATIONS: RECONSTRUCTING THE LIVED 
The Area 2 dental data set is expansive, consisting of well over 10,000 teeth and by far 
accounted for the majority of the study sample population size. These cemetery populations are 
of such varying size and formalization that they can only aid in the interpretation of the larger 
community structures and social milieu present in antebellum Georgia. While the presentation 
and organization of mortuary expression may appear similar overall, observed variations can 
provide a richer depiction of how and why these spaces were created and utilized, by the dead, as 
well as the living.    
When Area 1’s oral health profiles are contrasted with the archaeological materials data 
(cemetery organization, coffin construction and artifacts) the findings suggest that the people 
buried at Area 1 were slightly more affluent, or were better supported by their community than 
the Area 2 or Avondale cemeteries. The Area 2 and Avondale cemeteries emphasized very high 
infant mortality, with relatively few adults surviving to reach old age. Relethford (1994:500) 
states that high rates of infant representation are characteristic of communities, or populations 
that have not experienced significant demographic transitions. While all cemeteries appear to 
represent individuals of limited relative means, the Area 1’s population seems to be in influx. 
Conversely, the Area 2 and Avondale populations do not appear to be transitioning out of 
poverty. The formality of burial placement at Area 1, and the cemeteries proximity to the First 
Zion Baptist Church of Belmont were some of the first indications that Area 1 represented an 
established community. The cemetery was likely initiated during the late 1800’s and it represents 
a post-Reconstruction era community. 
Area 2’s population does not appear to represent a particular community, but rather 
served the city of Savannah and its rural hinterlands as a public cemetery established to 
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accommodate the burgeoning African American population. The informality and overlapping 
interments suggest that the site was not consistently managed by an established community or 
congregation. The site dates to the Reconstruction period, with perhaps its earliest representation 
being around the 1860s. In general, there was considerable temporal overlap between Area 1 and 
Area 2. Despite their spacial proximity and temporal overlap, Savannah/Chatham County 
African Americans chose to be buried in separate cemeteries; this grouping speaks to 
consciousness in community affiliation. The statistical examination of oral health and mortality 
representation further emphasizes the societal variation that exists between these groups.  
Although cemetery surface expressions had long since been buried or disturbed, New 
South’s examination of the material remains suggests that these communities were of African 
heritage, as there was considerable evidence that a lowland African American tradition was 
followed at all three cemeteries (Matternes et al. 2010, 2011). The artifacts and cemetery 
structure further speak to a southern folk cemetery tradition with a mix of lowland/coastal 
African American and upland-like funeral traditions (Matternes et al. 2011:95). 
 Unlike the Area 1 and 2 cemeteries, the Avondale Burial Place is located in an extremely 
rural part of Central Georgia and appears to have been established much earlier. The Avondale 
Cemetery likely initially served the funerary needs of slaves living in the immediate vicinity. The 
nearly centuries use of the sites can be then be linked to the local African-American community, 
and likely descendants of the original population. “Families living in the Rutland, Avondale, and 
Walden communities either used the cemetery or belonged to an extended kinship network that 
included folks who were interred there” (Matternes et al. 2011:433). Unlike the Area 2 
population that appears to be comprised of refugees seeking opportunity, the Avondale 
community likely represents African Americans that remained in the vicinity in-which they were 
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born. Isotopic analyzes seem to substantiate the theory of the Avondale community being a 
relatively sedentary one (Vanderpool 2011). During their lives they would have likely been 
expending considerable amounts of energy as tent farmers and sharecroppers, facing a difficult 
life of limited resources emphasizing survival strategies. With limited resources, extremely 
demanding work and little financial compensation it is not surprising that the Avondale 
community experienced such high rates of mortality and poor oral health (Matternes et al. 2011).  
In all three of these populations it is likely that diets become less varied after slavery and 
more nutritionally incomplete; and unsurprisingly rates of disease tended to increase (Armelagos 
1984). Diet was diverse for slaves that had access to their master’s orchards and planted fields, 
which they were permitted to utilize during lunch (Yentsch 2007:65).  As slaves, they were able 
to benefit from their master’s access to a diverse diet, even if it was in the form of leftovers or an 
opportunistic bite during food preparation.  These populations were dependent on a diet heavy in 
starches and carbohydrates, which can account for the high rate of oral pathologies.  Area 1’s 
health profile suggests that the community may have been afforded a slightly better access to 
more nutritionally rich foods. Populations that eat westernized diets (processed foods and starch 
bases) commonly develop coronal caries as children, which are carious lesions that form in the 
fissure systems on the occlusal surfaces of molars and premolars (Hillson 1996; Matternes et al. 
2011).  The incidence of coronal caries rises steadily until approximately fifteen years of age and 
then decreases during early adulthood (Hillson 1996).  The most citied type of carious lesion 
found in the adults from these populations is interproximal caries; which form in the spaces 
between adjoining teeth (Hillson 1996).  The other prevalent types of carious lesions noted 
throughout the assemblage were located on root surfaces.   
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9.1 Resource Accessibility 
Given the location of the two regions (Figure 9.1) that the cemeteries are located in, the 
central piedmont (Avondale) and the coast (Area 1 and 2) resource accessibility would have 
varied greatly for these populations.  These sites are located in drastically different ecological 
parts of the state; Savannah has access to the ocean, coastal marshes and resides in a floodplain, 
while Bibb County is located in the general vicinity of the Fall Line, at a fractal geological 
transition between the undulating Piedmont hills (north) and the rolling Coastal Plain sand hills 
to the south (Matternes et al. 2011:10). The area is located near the Echeconnee Creek, which 
drains into the Ocmulgee River. The cemetery is surrounded by wide rolling hills that are part of 
the Southern Coastal Plain and Piedmont Uplands and there are low-lying wetland areas near the 
site location. The individuals that were born and raised in the Savannah/Chatham County area 
had access to a number of different ecological resources, such as marine and wetland plants and 
animals, as well fresh and salt water fish. The Avondale residents lived amongst hardwood 
forests, grassy meadows and pine forests and wetlands with diverse wildlife (Matternes et al. 
2011:11).  
The city of Savannah, situated around the Savannah River, and although it is difficult to 
imagine today, the industrial port town was surrounded by active farmland and prosperous 
plantations that drew in seasonal laborers (Blassingame 1973). During the mid-eighteenth to the 
early-twentieth centuries, the port town’s hinterlands were not only comprised of active 
farmlands, but wetlands, swamps and estuaries teeming with ecological resources. 
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Figure 9.1 Ecoregions of Georgia, with Savannah and Macon Highlighted in Red (G.E Giffith, J.M. Omemik, J.A. 
Cornstock, S. Lawrence and T. Foster 2001). 
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 As discussed previously, some slaves chose to stay in the vicinity in which they were 
enslaved, while others were forced into contractual labor on plantations. Many tried their luck at 
tenant farming, even renting from the planters that previously owned them, while others pooling 
their limited resources to maintain a small plot of land as sharecroppers. Residents of the 
Avondale Burial Place appear to have partaken in seasonal agricultural labor and undoubtedly 
many of the Area 1 and 2 individuals found work in the fields as well.  As status and community 
relationships changed, so too did competition for employment and resources. These pressures 
resulted in divisions and alliances for these developing communities. 
 As previously discussed, the diet of most Southern African American communities 
exhibited many commonalities with industrialized food consumption patterns.  The standard diet 
was heavily dependent on highly cariogenic foods (Matternes et al. 2011; Yentsch 2007).  
Sharecroppers rarely owned livestock and many families tried to take advantage of their 
environment’s resources, hunting wild game and forage opportunistically to supplement their 
diets (Yentsch 2007:65).  Despite these time costly supplemental efforts, diet was more diverse 
for slaves; their diets often reflected that of their masters but in the form of lower quality produce 
and proteins (Yentsch 2007:65). 
 The Area 1 population, which is presumed to be a more local and established community 
based on the cemetery’s location on the property of a church and proximity to old Belmont 
Plantation would have likely been born and raised in the area. This could be in part the 
explanation for their superior overall health profiles. Growing up in a region with coastal and 
wetland resources could certainly aid in the supplementation of the standard 19th-and 20th-
century diets. Foods rich in protein such as fish and other marine life may in part account for 
Area 1’s generally good oral health. If the populations had not already been reinterred isotopic 
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analyses would be an excellent method to not only test the dietary composition of the Area 1 and 
Area 2 individuals, but geographic origins as well (Knudson 2004; Turner et al. 2009; 
Vanderpool 2011). The origins of the Area 2 population are widely unknown, but the temporal 
period of the site and its large and informal representation suggest that individuals may be a 
product of the large influx of black Americans into Savannah following the Civil War. Their oral 
health coupled with their high frequency of enamel defects reflect a diet high in cariogenic foods 
and low in nutrient rich proteins.  
 Living conditions, sanitation and quality of medical care varied greatly depending on the 
individual’s societal status, African Americans were placed at the bottom rung of every level of 
society during these periods in history (Rose and Santeford 1985). The Jim Crow laws 
challenged liberal views on black rights and personhood, and lead to several mass evacuations of 
the South by many (Perman 1987:20; Wilkerson 2010:38). Land was controlled and every aspect 
of life was segregated for blacks, leaving them little room for overcoming their demographic 
representation (Perdue 1973). Figure 9.2 shows a typical African American house in Georgia. 
Comprised of a few rooms and constructed with mud and wood, it did not offer much protection 
from the elements, and would likely have been occupied by a large family and extended family 
pooling their resources.   
 Children are well documented to begin working around the age of three in order to 
shoulder the burden survival (Jones 1985). There is no question that times were difficult for 
black Americans in the South and these trials are reflected in the tapestries of their oral health. 
Completion for recourses and near total exclusion from white society, served to form complex 
social dimensions within African American communities. This included discrimination of some 
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groups and support of others, complex social factors such as these may in part explain the need 
for separate black cemeteries throughout Chatham County. 
 
Figure 9.2 Georgia, ca. 1890. This is an example of a typical African-American home in the rural part of the state 
during this time period. The roof is made of hand-cut shingles and the chimney is made of stick and mud. (Courtesy, 
Georgia Archives, Vanishing Georgia Collection, image number: geo138-86) 
 
9.2 Locations and Vocations 
 In the post-Emancipation climate there were a limited number of permanent jobs 
available for Savannah’s large African American population (Perdue 1973).  Permanent work 
was largely confined to common labor or domestic roles.  Men often got work as draymen, 
construction workers, ditchers, or factory work in the local foundry, sawmills, or cotton mills 
(Perdue 1973).  Textile mills, particularly cotton, became a major manufacturing industry during 
the late nineteenth century.  “Emancipation led to an increase in Savannah's African American 
population as thousands of former ex-slaves from the interiors of Georgia, northern Florida, and 
South Carolina fled to the city in the winter of 1865” (Blassingame 1973:463-364)  
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Figure 9.2 Savannah, ca. 1895. Laborers moving barrels of naval stores on the dock prior to shipment. (Courtesy, 
Georgia Archives, Vanishing Georgia Collection, image number: ctm280) 
 Though a generally urban area, Savannah was surrounded by a number of farms that 
continued to produce rice, cotton, and other crops.  During harvest season demand for field labor 
was high, and African American men and women provided a large, available labor supply.  In 
the subsequent cotton-shipping season, a similar pattern emerged with a high demand for 
temporary longshoremen to load and unload imports and exports along the Savannah River.  
However, during the 'off seasons' itinerant labors remained unemployed.  Blassingame 
(1973:466) observed that in 1880, 70 percent of the unemployed males were African American.  
Women then had to compensate, in fact, around 70 percent of the female African American 
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population was also employed (Blassingame 1973:466).  Women typically held jobs as domestic 
servants, seamstresses, and laundresses, in addition to working the fields during harvest season 
(Jones 1985) (Figure 9.4).  All the while, wives and mothers had to maintain their own 
households in the evenings.  Women’s work often lasted from sunrise to sunrise as they were 
frequently on call to service their employer’s homes and could be summoned late into the night 
(Jones 1985).  Women also cultivated their own gardens at home to carry to market.  They 
peddled produce and eggs in an attempt to supplement their daily wages (Figure 6.1.3).  All of 
these jobs required intense physical strength and stamina.  It is little wonder why the majority of 
women in post-Reconstruction Savannah exhibited such high rates of maladies.  
 
Figure 9.4 Chatham County ca. 1853, Daguerreotype portrait of a white child being held by an 
African-American woman, perhaps her nanny. (Courtesy, Georgia Archives, Vanishing Georgia Collection, 
image number: ctm-347-87) 
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Figure 9.5 Macon, ca. 1946 Three African-American women in the process of cleaning or preparing chitterlings at 
the home of C.A. Cook located on Miller Field Road as a small white boy watches.(Courtesy, Georgia Archives, 
Vanishing Georgia Collection, image number geo027) 
 
 In contrast, the residents of Bibb County mostly worked in agriculture, as tenet farmers, 
sharecroppers or seasonal hired labors. Corn and cotton were the crops of choice by many 
farmers in Bibb County, cotton is a highly labor intensive crop to produce and corn is fairly 
susceptible to adverse environmental conditions. Jobs working in road and rail construction and 
manufacturing were also common in the late 1800s and early 1900s (Wilkerson 2010). 
Manufacturing was also a lucrative industry in Macon and Bibb County, but the 1900s 
manufacturing started to decline and the number of farms rose exponentially; as did the African 
American population. Which accounted for over half of the population by 1900 (1900 Census; 
Matternes et al. 2011:31).The majority of the Avondale residents were thought to work primarily 
in agriculture although they likely supplemented their incomes wherever possible with seasonal 
jobs, trades and craft production (Matternes et al. 2011). 
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 The Avondale population was hit with a number of diseases during its expansive history; 
malaria, yellow fever, tuberculosis, and hookworm were the most significant and effected blacks 
and whites alike (Breeden 1988). The teeth preserved from the Avondale Burial Place tell a tale 
of a social and economic disparity, demanding work on the farm and few available resources. 
This aggregate of factors can account for the high rates of pathologies, enamel hypoplasias and 
mortality observed in the Avondale Burial Place.  
9.3 Conclusion and Recommendations for Future Work  
 Several avenues for future research would build on the results from this study and 
continue to address lingering questions regarding the interplay between status, community 
identity, individual life histories, and health in these African American populations. First, it is 
recommended that a caries correction factor modeling Lukacs (1992, 1996) Hubbe et al. (2012) 
and Turner (2013) be applied to all of three of the cemeteries dental inventories in future works 
to correct for the likely underrepresentation of caries in the data as a result of teeth lost ante-
mortem. 
 Second, additional isotopic data generated from these populations would also provide 
invaluable information about dietary composition and childhood origins. An indented immediate 
project would be to conduct strontium and lead isotopic analysis on the Avondale Burial Place 
individuals. Samples were taken from 37 individuals to assess dietary patterns and a study of 
residential mobility would provide valuable complementary data to this analysis. It would aid in 
identify individuals who immigrated to Bibb County. The over arching results of this research 
would help to build a community profile and aid in further clarify who these individuals were 
and whether they represent a well-established community or one of varying backgrounds. 
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 Third, additional dating techniques would help to further refine the respective 
chronologies of the cemeteries and their constituent interments. The results of this analysis of 
oral pathological conditions would be incredibly enriched with established temporal affiliations 
for each of the burials. Permitting insights into childhood stress tied more closely to historical 
events in Bibb and Chatham Counties. This is particularly relevant given that most of the infants 
and subadults represented in these sites are more likely to be local than the adults.   
 Fourth, a thorough review of the existing case studies presented Chapter 4 is 
recommended. These comparative analyses will not only undoubtedly aid in establishing 
regional comparisons for African American life in Georgia, it will provide history with 
information about the lived experiences of individuals that have been lost to time. Learning more 
about the different types of African American mortuary expression and community organization 
will provide a basis for comparison to the rest of the country during the Reconstruction and post-
Reconstruction eras.  
 Finally, dental age estimation is arguably a more accurate representation of the 
individual’s actual age than over all skeletal age, given that teeth follow fairly regular 
development and eruption rates even under duress (Hillson 1996). Additionally, with the 
prevalence of enamel hypoplasias in these populations it is apparent that developmental stressors 
were a factor for these individuals, and these periods likely disrupted other skeletal growth that 
may be reflected in physiological perturbation (Goodman and Rose 1990; King et al. 2005). 
Therefore, future study is warranted to contrast these age estimation techniques for subadults in 
these populations using dentition versus using postcranial variables such as epiphyseal fusion 
and long bone lengths. 
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In conclusion, the aim of this study was to assess the prevalence of caries, abscesses, 
ante-mortem tooth loss and enamel hypoplasias in order to examine relationships between 
distinct cemetery populations.  Overall, the study sample displays a prevalence of carious lesions 
consistent with substantial consumption of cariogenic foods. Significant differences were viewed 
between males, females and subadults within and between cemetery populations.  
 The results indicate that Area 1 experienced the lowest number of oral pathologies, 
Avondale exhibited high rates of oral pathologies but the highest frequencies were from Area 2. 
The Area 2 females had the highest percentage of caries out of all of the individuals sampled. 
However males at both the Area 1 and Avondale cemeteries had higher rates of caries than the 
females. Area 2 also had the highest number of resorbed teeth, while Avondale had the highest 
percentage of abscesses. When the subadults are examined between populations, the Area 1’s 
children were almost void of caries, with the representation of only one carious individual. The 
Area 2 children exhibited lower carious rates than the Avondale children.  
 These comparative oral health statistics were then placed into a historic context for each 
cemetery. The results of the oral pathologies analysis agree with the available mortuary and 
historical data that suggests variation between the cemeteries based on formality, location and 
perceived social and community affiliations. The Area 1 cemetery appears to represent a slightly 
more affluent or supported established community. The population was in relative health at the 
time of death and experienced low infant mortality rates and high survivorship percentage. The 
Area 2 cemetery appears to represent a public cemetery with individuals of varying backgrounds 
and origins. Area 2’s informality and large size are in agreement with its use as a public or 
refugee cemetery established to accommodate Savannah’s growing African American population 
and the dental data are supportive of these interpretations.  
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 The Avondale Burial Place represents a rural farming community in Central Georgia and 
its use may predate emancipation. The cemetery over all was not well preserved (64.4 percent) 
making true health estimations difficult. This agricultural community exhibited severe oral 
pathology frequencies and an extremely high infant mortality representation; these data are all 
concurrent with the oral health profiles visible from this research.  
 This study contributes to the sorely lacking research material on African American life 
histories during this turbulent period of Reconstruction and post-Reconstruction. The close and 
continued partnership with identified descent community of the Avondale Burial Place in Bibb 
County is maintained during these analyses serves to strengthen ties between archaeologists, 
scientists and the African American community in Georgia. More broadly, this research gives 
proper attention to a population whose remains were neglected by dominant cultural structures, 
minimized in historical accounts, blended into the landscape, and consequently were nearly 
forever forgotten.  
  
143 
 
 
BIBLIOGRAPHY 
Aaltonen, A.S. 
1991 The Frequency of Mother-Infant Salivary Close Contacts and Maternal Caries 
Activity Affect Caries Occurrence in 4-Year-Old Children. In Proceedings of the 
Finnish Dental Society 87:373-382. 
Aaltonen, A.S. and J. Tenovou 
1994 Association between Mother-Infant Salivary Contacts and Caries Resistance In 
Children: A Cohort Study. Pediatric Dentistry 16:110-116. 
Ambrose, Stanley H. 
 1993  Isotopic Analysis of Paleodiets: Methodological and Interpretive Considerations. 
  In Investigations of Ancient Human Tissue: Chemical Analyses in Anthropology, 
  edited by Mary K. Sandford. Gordon and Breach Science Publishers, Langhorne, 
 PA. 
Armelagos, George J., and Alan H. Goodman.  
 1998    Race, Racism, and Anthropology. In Building a New Biocultural Synthesis:  
  Political-Economic Perspectives on Human Biology. Alan H. Goodman and  
  Thomas Leatherman, eds. Pp 359-377. Ann Arbor: University of Michigan Press  
  Armstrong, Douglas V. and Mark L. Fleishmann  
Baker, Brenda J., T. L. Dupras and M. W. Tocheri 
2005 The Osteology of Infants and Children. Texas A&M University Press, College 
Station, Texas. 
Barile, K. 
2004   Race, the National Register, and Cultural Resource Management: Creating and 
Historic Context for Postbellum Sites. Historical Archaeology 38(1):90-100. 
 
Bass, William M. 
1987  Human Osteology: A Laboratory and Field Manual of the Human Skeleton. Third 
Edition. Special Publications No. 2. Missouri Archaeological Society, Columbia, 
Missouri. 
Bell, Edward 
1990 The Historical Archaeology of Mortuary Behavior: Coffin Hardware from 
Uxbridge, Massachusetts. Historical Archaeology 24:54-78. 
Bibb County 
 John McArthur’s 1846 will. Bibb County Will Book. Available from the Middle 
Georgia Regional Library. 
 
Blassingame, John W. 
1973  Before the Ghetto: The Making of the Black Community in Savannah, Georgia 
144 
 
 
1865-1880. Journal of Social History 6(4):463-488. 
Blakey, Michael L. 
 1998   The New York African Burial Ground Project: An Examination of Enslaved 
  Lives, A Construction of Ancestral Ties. Transforming Anthropology 7(1):53-58. 
 
Blakey, Michael L. 
 2001    Bioarchaeology of the African Diaspora in the Americas: Its Origins and 
  Scope. Annual Review of Anthropology 30:387-422. 
 
Blakeley, Robert L. and J.M. Harrington  
1997 Grave Consequences: The Opportunistic Procurement of Cadavers at the Medical 
College of Georgia. In Bones in the Basement - Postmortem Racism in 19th 
Century Medical Training, edited by Robert L. Blakeley and J.M. Harrington, pp. 
162-183. Smithsonian Institution Press, Washington, D.C. 
Bollet, Alfred J. 
 1992  Politics and Pellagra: The Epidemic of Pellagra in the U.S. in the Early Twentieth  
  Century.The Yale Journal of Biology and Medicine 65: 211-221. 
 
Braley, Chad O. 
 1992  Archaeological and Archival Investigations at the Deepstep A.M.E. Church  
  Cemetery. Laboratory of Archaeology Report No. 1745, University of Georgia,  
  Athens, Georgia.Brown, James 
 
Buikstra, Jane E. 
 1977 Biocultural Dimensions of Archaeological Study: A Regional Perspective In: 
  Biocultural Adaptation in Prehistoric America, pp. 67–84. University of Georgia  
  Press. 
Buikstra, Jane E., and Della C. Cook 
 1980 Palaeopathology: An American Account. Annual Review of Anthropology 9:433- 
  470. 
 
Buikstra, Jane E., and D.H. Ubelaker 
 1994 Standards for Data Collection from Human Skeletal Remains. Research Series No 
  44. Arkansas Archaeological Survey, Fayetteville, Arkansas. 
 
Buikstra, Jane E., and L.W. Konigsberg  
1985  Paleodemography: Critiques and Controversies. American Anthropologist 87:316-
333. 
Curry, L. P. 
 1981    The Free Black in Urban America 1800–1850: The Shadow of the Dream. 
  University of Chicago Press, Chicago. 
 
Condon, Cynthia G., Joy L. Becker, Heather J. H. Edgar, James M. Davidson, Juerena R. 
145 
 
 
Hoffman, Patricia Kalima, Daniel Kysar, Susan Moorehead, Victoria M. Owens, and 
Keith Condon 
1998  Freedman’s Cemetery: Site 41DL316, Dallas, Texas, Assessments of Sex, 
Age at Death, Stature, and Date of Interment for Excavated Burials. Report No. 9. 
Archaeology Studies Program, Environmental Affairs Division, Texas 
Department of Transportation, Austin, Texas. 
Cutress, TW and G.W. Suckling 
1982 The Assessment of Noncarious Defects of Enamel. International Dental Journal 
32:117-122. 
 
Davidson, James M. 
1999 Freedman’s Cemetery (1869-1907):A Chronological Reconstruction of an 
Excavated African-American Burial Ground, Dallas, Texas. Unpublished Master 
of Arts Thesis, Department of Anthropology, University of Arkansas, Fayetteville, 
Arkansas. 
2004 Modeling Race and Class Through the Death Experience: Power Relations and 
Resistance Strategies of an African-American Community, Dallas, Texas (1869-
1907). Unpublished Ph.D. Dissertation, The Graduate School of University of 
Texas-Austin.  
Davidson, James M., Erika Roberts, and Clete Rooney 
 2006 Preliminary Results of the 2006 University of Florida Archaeological Field  
  School Excavations at Kingsley Plantation, Fort George Island, Florida . 
   http://www.diaspora.illinois.edu/news0906/news0906.html#2, 
  Accessed Oct. 20 2013 
 
Davidson, James M., Jerome .C. Rose, M. P. Gutmann, M. R. Haines, K. Condon, and C. 
Condon 
 2002 The Quality of African-American Life in the Old Southwest near the Turn of the  
  Twentieth Century. In The Backbone of History, ed. Richard H. Steckel and  
  Jerome C. Rose, pp. 226-277. Cambridge, England: Cambridge University Press. 
 
de La Rosa, Carla E.  
2007 Prevalence of Carious Lesions in Medieval and Post-Medieval London Skeletons 
and It Relationship to Diet. Unpublished Master of Science Thesis, UCL Institute 
of Archeology, University of London. 
 
Dernnan, Robert D. 
 1996 Statistics for Archaeologists: A Common Sense Approach. Pelnum Press, New 
  York. 
 
Douglass, Frederick 
1845  A Narrative on the Life of Frederick Douglass, An American Slave  
1855   My Bondage and My Freedom  
146 
 
 
1881 Life and Times of Frederick Douglass 
DuBois, W.E. Burghardt 
1899 The Negro in the Black Belt: Some Social Sketches. United States Department of 
Labor Bulletin 22: 401-417. 
Elliott, Daniel T., Sr. and Rita F. Elliott 
 1989  Bethany Cemetery, Effingham County, Georgia. Ebenezer Archaeological  
  Report Series, No. 2, Athens, Georgia.  
 
Elliott, Rita F. and Judith Harrington 
 1992  Excavation and Analysis of a Late Nineteenth–Early Twentieth Century Burial  
  Found on Hutchinson Island, Chatham County, Georgia. Report prepared for  
  US Army Corps of Engineers Savannah District, Savannah, Georgia.   
  Southeastern Archaeological Services, Savannah, Georgia. 
Ethridge, Elizabeth W. 
1988 Pellagra: An Unappreciated Reminder of Southern Distinctiveness. In Disease 
and Distinctiveness in the American South, edited by Todd L. Savitt and James 
Harvey Young, pp. 100-119. University of Tennessee Press, Knoxville. 
Erickson, Paul A. and Liam D. Murphy. 
2008 The Early History of Anthropological Theory. In A History of Anthropological 
Theory. Paul A. Erickson and Liam D. Murphy, Pp. 21-89. Toronto, Canada: 
University of Toronto Press, Inc. 
 
Featherstone, JDB 
 2004    The Continuum of Dental Caries: Evidence for a Dynamic Disease Process. 
  Journal of Dental Research 83(Special Issue C): C39-42. 
 
Ferguson, Chip Colwell-Chanthaphonh and T.J., ed. 
 2008    Collaboration in Archaeological Practice: Engaging Descendant Communities. 
  Lanham, MD: AltaMira Press. 
 
Ferguson, Leland 
1992 Uncommon Ground: Archaeology and Early African America, 1650-1800. 
Washington, D.C: Smithsonian Books. 
 
Ferraro, Maria and Alexandre R. Vieira 
 2010    Explaining Gender Differences in Caries: A Multifactorial Approach to a 
  Multifactorial Disease. In International Journal of Dentistry 2010, Article ID 
  649642, 5 pages. 
 
Fields, Misty, Edward E. Herschaft, Debra L. Martin, and James T. Watson 
2009 Sex and the Agricultural Transition: Dental Health of Early Farming Females. In 
Journal of Dentistry and Oral Hygiene 1(4):42-51. 
147 
 
 
Fite, Gilbert C. 
 1979  Southern Agriculture since the Civil War: An Overview. Agricultural History 
  53(1): 3-21. Southern Agriculture since the Civil War: A Symposium. 
 
Fleszar, Mark J. 
 2009     The Atlantic Mind: Zephaniah Kingsley, Slavery, and the Politics of Race in the 
  Atlantic World History. MA Theses, Georgia State University, Paper 33. 
 
Foucault, Michel 
1970 The Order of Things. Pantheon Books, in English 
Gilmore, C. C., & Grote, M. N.  
 2012  Estimating Age from Adult Occlusal Wear: A Modification of the Miles Method. 
  American Journal Of Physical Anthropology, 149(2), 181. 
 
Goodman, Alan H., George J. Armelagos, and Jerome C. Rose 
 1980    Enamel Hypoplasias as Indicators of Stress in Three Prehistoric Populations from 
  Illinois. In Human Biology, 52(3): 515-528. 
 
Goodman, Alan, AE Dolphin, D Amarasiriwardena, R Klein, JR Backstrand and P Outridge. 
 2003    Tooth Rings: Dental Enamel as a Chronological Biomonitor of Elemental 
  Absorption from Pregnancy to Adolescence. Journal of Children’s Health 1(2):  
  203-214. 
 
Goodman, Alan H. and Debra L. Martin 
2002 Reconstructing Health Profiles from Skeletal Remains. In The Backbone of 
History: Health and Nutrition in the Western Hemisphere, edited by Richard H. 
Steckel and Jerome C. Rose. Cambridge University Press, New York. 
 
Goodman, Alan, H. C. Martinez, and A. Chavez 
 1991    Nutritional Supplementation and the Development of Linear Enamel Hypoplasias  
  as Indicators of Stress in Three Prehistoric Populations from Illinois. Human  
  Biology 52: 515-528. 
 
Goodman, Alan, Y Moses, and JL Jones. 
2012 Race:Are We So Different? Wiley-Blackwell, est. 286 pages, 
http://www.wiley.com/WileyCDA/WileyTitle/productCd-0470657146.html 
 
Goodman, Alan H., G. H. Pelto, L. H. Allen, and A. Chavez 
1992 Socioeconomic and Anthropometric Correlates of Linear Enamel Hypoplasia in 
Children from Solis, Mexico. Journal of Paleopathology, Monographic 
Publication 2: 373-380.  
Goodman, A. H. and Rose, J. C.  
 1990 Assessment of Systemic Physiological Perturbations from Dental Enamel 
148 
 
 
 Hypoplasias and Associated Histological Structures. American Journal of 
 Physical Anthropology, Vol. 33: 59–110. 
Grim, Valerie 
2003   African-American Rural Culture 1900-1950. In African-American Life in the 
Rural South 1900-1950, edited by R. D. Hurt, pp. 108-128. Columbia and 
London: University of Missouri Press. 
Hillson, Simon 
1996 Dental Anthropology. Cambridge University Press, Cambridge, England. 
2001 Recording Dental Caries in Archaeological Human Remains. International 
Journal of Osteoarcheology 11(4): 249-289. 
Hubbe M, Torres-Rouff C, Neves WA, King LM, Da-Gloria P, Costa MA.  
 2012.  Dental Health in Northern Chile’s Atacama Oases: Evaluating the Middle Horizon 
  (AD 500-1000) Impact on Local Diet. American Journal of Physical   
  Anthropology 148: 62–72. DOI: 10.1002/ajpa.22042 
 
Hugo, FB, JB Hilgert, M da L de Sousa, DD da Silvan and GA Pucca,  
 2007  Correlation of Partial Tooth Loss Andedentulism in the Brazilian Elderly, 
 Community Dentistry and Oral Epidemiology, 35, 224–232. 
 
Hutchinson, D. L. and Clark Spencer Larsen 
1988 Determination of Stress Episode Duration from Linear Enamel Hypoplasias: A 
Case Study from St. Catherines Island, Georgia. Human Biology 60: 93-110. 
Jamieson, Ross W.  
1995  Material Culture and Social Death: African-American Burial Practices. Historical 
Archaeology, 39-58. 
 
Jimenez, Maria. 
2013   The Ways That Unjust Deaths Can Move the Conscience and Demand a 
 Response. Vigil for Worker and Immigrant Rights. Huston Unido. May 1, 2013. 
 Speech. 
Jones, Jacqueline 
1985 Labor of Love, Labor of Sorrow: Black Women, Work, and the Family From 
Slavery to the Present. Basic Books, Inc., New York. 
 
Joyner, Charles 
1984   Down by the Riverside: South Carolina Slave Community. University of Illinois 
Press, Urbana. 
 
Jurmain, R. D. 
 1991 Paleoepidemiology of Trauma in a Prehistoric Central Californian Population. In  
  Human Paleopathology: Current Syntheses and Future Options. Edited by D. J.  
  Ortner and A. C. Aufderheide, pp. 241-248. Smithsonian Institution Press,  
  Washington. 
149 
 
 
 
Kiple, Kenneth F. and Virginia H. Kiple 
 1977 Slave Child Mortality: Some Nutritional Answers to a Perennial Puzzle. Journal  
  of Social History 10(3): 284-309 
 
Knudson, Kelly J., Price, T. Douglas, Buikstra, Jane E. and Blom, Deborah E. 
 2004 The Use of Strontium Isotope Analysis to Investigate Tiwanaku Migration and 
  Mortuary Ritual in Bolivia and Peru. Archaeometry 46(1): 5-18. 
 Knudson, Kelly J. and Christopher M. Stojanowski  
 2008 New Directions in Bioarchaeology: Recent Contributions to the Study of Human  
  Social Identities. Journal of Archaeological Research, 16 (4): 397-432. 
King, T., Humphrey, L., & Hillson, S.  
 2005 Linear Enamel Hypoplasias as Indicators of Systemic Physiological Stress:  
  Evidence from two known age-at-death and sex populations from post medieval  
  London. American Journal Of Physical Anthropology, 128(3), 547-559. 
 
Katzenberg, Anne M. and Susan Pfeiffer 
 1995  Nitrogen Isotope Evidence for Weaning Age in a Nineteenth Century 
  Canadian Skeletal Sample. In Bodies of Evidence: Reconstructing History 
  Through Skeletal Analysis, edited by Anne L. Grauer. Wiley-Liss, New York. 
 
Lanphear, Kim M. 
1990 Frequency and Distribution of Enamel Hypoplasias in a Historic Skeletal Sample. 
American Journal of Physical Anthropology 81: 35-43. 
Larsen, C. S. 
1997 Bioarchaeology: Interpreting Behavior From The Human Skeleton. Cambridge 
University Press, Cambridge, United Kingdom. 
 
2002    Bioarchaeology: The Lives and Lifestyles of Past People. Journal of 
  Archaeological Research 10(2): 119-166. 
 
Lemert, Charles 
2010 Social Theory: The Multicultural and Classical Readings. Boulder, CO: 
Westview Press. 
*Lewis H. 
 1975    The use of Nature’s toothbrush: the chewing stick. Research Reports: National 
  Geographic Society, Vol. 16, 211–231.  
 
Lieberman, Leonard, Larry T. Reynolds, and Blaine W. Stevenson  
 1989    Race and Anthropology: A Core Concept without Consensus. Anthropology  
  and Education Quarterly, Vol. v. 20, no. 2. Pp. 67-73: Washington, D.C.  
 
Little, Barbara J. 
 1994 People with History: An Update on Historical Archaeology in the United States.  
  Journal of Archaeological Method and Theory 1(1):5-40. 
150 
 
 
Lovejoy, C. Owen 
 1985 Dental wear in the Libben population: Its Functional Pattern and Role in the  
  Determination of Adult Skeletal Age at Death. American Journal of Physical  
  Anthropology, Vol. 68- 1.  
 
Lukacs John R.  
 1992.  Dental Paleopathology and Agricultural Intensification in South Asia: New  
  Evidence from Bronze Age Harappa. American Journal of Physical Anthropology 
  87:133–150. 
 
Lukacs John R.  
 1996 . Sex Differences in Dental Caries Rates with the Origin of Agriculture in South  
  Asia. Current Anthropology 37: 147–153. 
 
Lukacs, John R. and Leah L. Largaespada 
 2006    Explaining Sex Differences in Dental Caries Prevalence: Saliva, Hormones, and 
  “Life History” Etiologies. American Journal of Human Biology, 18: 540-555.  
 
Matternes, Hugh B., Valerie Davis, Julie Coco, Staci Richey, Sarah Lowry 
 2011 Hold Your Light on Canaan's Shore: A Historical and Archaeological  
 Investigation of the Avondale Burial Place (9BI164) Volume I: Report of 
 Investigation, Volume II: Feature Descriptions Bibb County,  Georgia New 
 South Associates Technical Report No 2097. Stone Mountain,  Georgia.   
 
Matternes, Hugh B., Valerie Davis, Sarah McIntyre, Melissa Umberger, Faris Cadle, Kristin 
Lockerman.  
2010 Shimmering Glimpses of the Spirit World: Archaeological Recovery of Two 
Historic Cemeteries (9CH875 and 9CH1168) at Hunter Army Airfield, Chatham 
County Georgia. Report prepared for U.S. Army Corps of Engineers - Savannah 
District. New South Associates Technical Report No. 1737. New South 
Associates, Stone Mountain, Georgia. 
 
Mayo Clinic 
2011 Caries Types. http: //www.mayoclinic.com/health/rickets/DS00813, Accessed 
March 1, 2013. 
 
Melish, Joanne Pope 
1998    Disowning Slavery: Gradual Emancipation and 'Race' in New England 1780- 
1860, Ithaca, N.Y.  Cornell University Press 1998, pp. 222-223. 
 
Miles, AEW 
 2001 The Miles Method of Assessing Age from Tooth Wear Revisited. Journal Of  
  Archaeological Science, 28(9), 973-982. 
Moggi-Cecchi, Jacopo, Elsa Pacciani, and Juan Pinto-Cisternas 
1994 Enamel Hypoplasia and Age at Weaning in 19
th
-Century Florence, Italy. American 
151 
 
 
Journal of Physical Anthropology 93: 299-306. 
Moorees, C. F. A., E .A. Fanning, and E .E. Hunt 
 1963a  Age Variation of Formation Stages in Ten Permanent Teeth. Journal of Dental  
  Research 42: 1490-1502. 
 
 1963b  Formation and Resorption of Three Deciduous Teeth in Children. American  
  Journal of Physical Anthropology 21: 205-213. 
 
National Park Service, 
2010   Kingsley Plantation, Frequently Asked Questions. U.S. Department of Interior, 
Timucuan Ecological and Historic Preserve, 
www.nps.gov/timu/parkmgmt/upload/FAQs.pdf, accessed Oct. 16 2013. 
 
Neal, Leslie 
 2012 Human Remains from Avondale Burial Place Provide Successful Genetic   
  Information for Ancestry Testing.  Symposium: Hold Your Light on Canaan's  
  Shore: Views of Past and Present African-American Heritage in the Avondale  
  Burial Place, Bibb County, Georgia. Society for Historical Archaeology 45th  
  Annual Conference on Historical and Underwater Archaeology, Baltimore, MD,  
  January 4-8.  
O'Donovan, Susan E. 
200  Emancipation, New Georgia Encyclopedia, University of Memphis, Tennessee, 
http://www.georgiaencyclopedia.org/nge/Article.jsp?id=h-1084. (Accessed March 
29, 2013) 
 
Ortner, D .J., and W .G .J. Putschar 
1981 Identification of Pathological Conditions in Human Skeletal Remains. 
Smithsonian Institution Press, Washington, D.C. 
 
Orser Jr, C. E.  
1998 The Archaeology of the African Diaspora. Annual Review of Anthropology, 63- 
 82. 
Parrington, Michael, Daniel G. Roberts, Stephanie Pinter, and Janet C. Wideman 
1989 The First African Baptist Church Cemetery:Bioarchaeology, Demography and 
Acculturation of Early 19
th
 Century Philadelphia Blacks. Report prepared for The 
Redevelopment Authority of the City of Philadelphia, Philadelphia, Pennsylvania. 
John Milner Associates, Inc., Philadelphia, Pennsylvania. 
 
Peebles CS  
 1977 Biocultural Adaptations in Prehistoric America: An Archaeologist's 
  Perspective. In RL Blakely (ed.): Biocultural Adaptations in Prehistoric America. 
  Proceedings No. 11 Southern Anthropological Society: University of Georgia  
  Press, pp.115-130. 
 
152 
 
 
Perdue, Robert E. 
1973   “The Negro in Savannah 1865-1900”. Unpublished Dissertation, Department of 
History, University of Georgia, Athens, Georgia. 
 
Perman, Michael 
1987    Emancipation and Reconstruction:1862-1879. Arlington Heights: Harlan 
Davidson. 
Peter, Duane E, Charles M Clow, Texas, et al. 
2000    Freedman’s Cemetery: a Legacy of a Pioneer Black Community in Dallas, Texas. 
Technical Report #991 (Texas. Department of Transportation. Archeology Studies 
Program) ; Geo-Marine, Inc. 
 
Phillips, Ulrich Bonnell 
 1929    Life and Labor in the Old South. Little, Brown, and Company, Boston. 
 
Pindborg, J .J. 
 1970    Pathology of the Dental Hard Tissues. W. B. Saunders, Philadelphia,   
  Pennsylvania. 
Powell LC, Dockall HD 
 1995   Folk Narratives and Archaeology: An African-American Cemetery in Texas.  
  Journal Field Archaeology. 22: 349-53 
 
Preston, Samuel H. and Michael R. Haines 
 1991  Fatal Years - Child Mortality in Late Nineteenth Century America. Princeton  
  University Press. Princeton, N.J. 
 
Pye, Jeremy 
2007  A Look through the Viewing Glass: Social Status and Grave Analysis of a 19th 
Century Kansas Cemetery. MA thesis, Department of Anthropology, University 
of Arkansas, Fayetteville, Arkansas. 
Rainville, Lynn 
 2009 Archaeological Heritage and Ethics. Journal of Field Archaeology. 34: 195-206. 
 
Rankin-Hill, L. M 
 1997   A Biohistory of 19th-Century Afro-Americans: The Burial Remains of a 
  Philadelphia Cemetery. Bergin and Garvey, Westport, Connecticut. 
 
Roberts, Daniel G. and John P. McCarthy 
 1995 Descendant Community Partnering in the Archaeological and Bioanthropological  
  Investigation of African-American Skeletal Populations: Two Interrelated Case  
  Studies from Philadelphia. In Bodies of Evidence: Reconstructing History   
  through Skeletal Analysis. Anne L. Grauer, ed. Pp. 19-36. New York: Wiley- 
  Liss. 
 
Robinson, Cedric J.  
153 
 
 
1983  Black Marxism: The Making of the Black Radical Tradition, London, Zed Press. 
 
Robinson, Cedric J.(Author, Preface) and Robin D. G. Kelley (forward) 
2000  Black Marxism: The Making of the Black Radical Tradition. University of North 
Carolina Press. 
 
Rose, Jerome C., Ed. 
 1989    Biological Consequences of Segregation and Economic Deprivation: A Post- 
  Slavery Population from Southwest Arkansas. The Journal of Economic History,  
  Vol. 49, No. 2, The Tasks of Economic History, pp. 351-360. 
 
Rose, Jerome C. and Lawrence G. Santeford 
 1985  Burial Descriptions. In Gone to a Better Land, edited by Jerome C. Rose, pp.39- 
  129. Archaeological Survey Research Series No. 25. Arkansas Archaeological,  
  Fayetteville, Arkansas. 
Savitt, Todd L. 
1981 Medicine and Slavery: The Diseases and Health Care of Blacks in Antebellum 
Virginia. University of Illinois Press, Chicago. 
Scott, Elizabeth M. 
2001 Food and Social Relations at Nina Plantation. American Anthropologist 
103(3): 671-691. 
Scheuer, Louise, Sue Black, and Craig Cunningham  
 2004 Developmental Juvenile Osteology. Academic Press. 
 
Sheiham, Aubrey 
 1983   Sugars and Dental Decay. The Lancet 312(8319): 282-284. 
 
Singleton, Theresa 
1991 The Archaeology of Slave Life. In Before Freedom Came African-American Life 
in the Antebellum South, edited by E. D. C. Campbell, Jr. and K. S. Rice, pp. 176-
191. University of Virginia Press, Charlottesville. 
Smith, B. H 
 1984  Patterns of Dental Wear in Hunter-Gathers and Agriculturalists. American Journal 
 of Physical Anthropology 63: 39-56.1991 Standards of Human Tooth Formation 
 and Dental Age Assessment. In Advances in Dental Anthropology, edited by M. 
 Kelly, and C. Larson, pp. 143-168. Wiley-Liss, Inc. New York, New York. 498 
Smith, B.H 
 1991  Standards of Human Tooth Formation and Dental Age Assessment. In Advances 
 in Dental Anthropology, edited by M. Kelly, and C. Larson, pp. 143-168. Wiley-
 Liss, Inc. New York, New York. 
 
Smith, Marvin T., J. Bloom, Mary Beth Red, Lisa D. O'Steen, and Daniel T. Elliott 
154 
 
 
 1986  Archeological Investigations of Two Sites on the Landings Development Phase III, 
 Skidway Island, Georgia. Report prepared for Branigar Organization, Inc, 
 Savannah, Georgia. Garrow and Associates, Atlanta, Georgia. 
Smay, Diana B. and George J. Armelagos. 
 2000  Galileo Wept: A Critical Assessment of the Use of Race in Forensic   
  Anthropology: Transforming Anthropology 9 (2): 19-40.. 
 
Sutherland, Jonathan  
 2004  African-Americans at War: An Encyclopedia. Volume I. Santa Barbara, CA.  
  ABC-CLIO, Inc. 
 
Thomas, David H., Stanley South and Clark S. Larson  
1977  Rich Man, Poor Man: Observations on Three Antebellum Burials from the 
Georgia Coast. Anthropological Papers of the American Museum of Natural 
History 54(3): 395-420. 
Thomas, C. L., and L. Goldman 
 1960  Oral Pathology, Fifth Edition. C.V. Moseby, St. Louis. 
Tine, Angela 
2000  Understanding Life and Death Through Freedman's Cemetery: A Comparative 
Bioarchaeological Study of African-American Health. In Freedman's Cemetery: A 
Legacy of a Pioneer Black Community in Dallas, Texas, edited by Duane Peter, 
Marsha Prior, Melissa M. Green and Victoria G. Clow, pp. 461-522. Geo-Marine, 
Inc Special Publication No. 6, Austin, Texas. Texas Department of Transportation, 
Environmental Affairs Division, Archaeology Studies Program, Report No. 21. 
Texas Department of Transportation, Austin, Texas.  
 
Truth, Sojourner 
1850 Narrative of Sojourner Truth: A Northern Slave, Emancipated from Bodily 
Servitude by the State of New York, in 1828 :With a Portrait. Cornell University 
Library. 
 
Turner, Bethany L.  
 2013 Interpreting Oral Pathology at Machu Picchu, Peru. International Journal of  
  Osteoarchaeology: DOI: 10.1002/oa.2318 
 
Turner, Bethany L. and Valerie A. Andrushko 
 2011  Partnerships, Pitfalls, and Ethical Concerns in International Bioarchaeology. In 
  Social Bioarchaeology, edited by Sabrina C. Agarwal and Bonnie Glencross. 
  Wiley-Blackwell, Malden, MA. 
 
Turner, Bethany L., John D. Kingston, and Jerald T. Milanich 
 2005  Isotopic Evidence of Immigration Linked to Status During the Weeden Island and 
155 
 
 
  Suwannee Valley Periods in North Florida. Southeastern Archaeology, 24(2):  
  121-136. 
 
Turner, Bethany L., Kamenov, George D., Kingston, John D. and Armelagos, George J. 
 2009    Insights into Immigration and Social Class at Machu Picchu, Peru Based on  
  Oxygen, Strontium, and Lead Isotopic Analysis. Journal of Archaeological  
  Science, 36(2): 317-332. 
 
U.S. Bureau of the Census 
1830-1930 Bibb County, Georgia, United States Federal Census, 1830-1930, United 
States Federal Slave Schedule 1850-1860. United States Federal Mortality 
Schedule 1870 and 1880. Available online from www.Ancestry.com, accessed 
2009 2010 2011. State and county census data available from the Historical 
Census Browser, University of Virginia, http: //mapserver.lib.virginia.edu.  
 
United States Department of Agriculture 
 2010    National Nutrient Database for Standard Reference: Molasses 
  <http: //www.nalusda.gov/fnic/foodcomp/cgi- bin/list_nut_edit.pl>, Accessed Oct. 
  20, 2013. 
 
 
Vanderpool, Emily M. R. and Bethany L. Turner. 
 2013    Stable Isotopic Reconstruction of Diet and Residential Mortality in Post-Bellum  
  African- American Community in Rural Georgia. Southeastern Archaeology 32:  
  DOI sarc-32-01-08.3d. 
 
Vanderpool, Emily M. R. 
 2011    “Bioarchaeological Investigations of Community and Identity at the Avondale  
  Burial Place (McArthur Cemetery), Bibb County, Georgia”. Anthropology These.  
  Paper 56. http: //digitalarchive.gsu.edu/anthro_theses/56 
 
Waldron, Tony 
 2009    Paleopathology. Cambridge University Press, New York. 
 
White, Tim D, and Pieter A. Folkens 
 2000 Human Osteology, Second Edition. Academic Press, San Diego, California. 
 
Wilkerson, Isabel 
 2010    The Warmth of Other Suns: The Epic Story of America's Great Migration. New 
  York: Random House. 
Wood, L. 
1996 Frequency and Chronological Distribution of Linear Enamel Hypoplasia in a 
North American Colonial Skeletal Sample. American Journal of Physical 
Anthropology. 100: 247-259. 
 
Woodward, C. Vann 
156 
 
 
1974 The Strange Career of Jim Crow, Third Revised Edition. Oxford 
University Press, New York. 
 
Wright, Lori E., and Cassady J. Yoder  
 2003    Recent Progress in Bioarchaeology: Approaches to the Osteological Paradox.  
  Journal of Archaeological Research 11(1): 43–70. 
 
Yentsch, Anne 
 2007   Excavating the South’s African-American Food History. In African-American 
  Foodways:Explorations of History and Culture, edited by Anne L. Bower. 
  University of Illinois Press, Chicago, IL. 
 
Zuckerman, Molly K. and George J. Armelagos 
 2011    The Origins of Biocultural Dimensions in Bioarchaeology. In Social 
  Bioarchaeology. Sabrina C. Agarwal and Bonnie A. Glencross, eds. Pp. 15-43.  
  Malden, MA:Wiley-Blackwell. 
  
157 
 
 
APPENDICES  
Appendix A Determinations for Age at Death Estimations  
Matternes et al. 2011:186-187 
 
The age at death was determined for preterm fetuses, infants, children, and adolescents using dental and skeletal 
development. Individual teeth were examined to determine the amount of crown and root development among both 
deciduous and permanent dentition. These observations were compared with results reported by Moorees et al. 
(1963a, 1963b), Thoma and Goldman (1960), and Smith (1991). The appearance and fusion of epiphyseal and 
diaphyseal elements were used to estimate the degree of maturation. These observations were compared to the 
ranges reported in Bass (1987), Krogman and Iscan (1986), Scheuer and Black (2004) and McKay (n.d.).Because of 
their sensitivity to young adult ages, particular attention was paid to anterior iliac crest and medial clavicular 
epiphyses (see Webb and Suchey 1985). Development of the occipital bone (Suchey n.d.) and tympanic plate stages 
(Weaver 1979) were used to assess cranial maturity. Measurements of the limb diaphyses were compared to results 
obtained by Fazekas and Kosa (1978), Scheuer and Black (2004) and Baker et al. (2005) to determine age based on 
skeletal size. 
 
Age estimation among adults tended to reflect chronic skeletal responses to everyday stress. The pubic symphysis 
was evaluated following the observations noted by Todd (1920, 1921), Brooks and Suchey (1990), and Katz and 
Suchey (1986). Since the auricular surface was one of the more commonly preserved skeletal regions, the age-
related changes in morphology outlined by Lovejoy et al. (1985) were extensively used. Rates of suture ossification 
were also considered. Approximate ages for various aspects of suture closure were obtained from Meindl and 
Lovejoy’s (1985) ectocranial ossification data as a means of identifying age ranges from the cranial vault. 
 
Ages for endocranial suture closure were based on data presented by McKern and Stewart (1957), and comments by 
Cobb (1955). Closure of the maxillary palatine sutures were recorded and evaluated following Mann et al. (1991). 
Osteophytosis of the vertebrae followed Stewart (1958). 
 
 
Appendix B Determinations for Sex Estimation 
Matternes et al. 2011:185 
 
The individual's sex was determined from a suite of sexually dimorphic skeletal characteristics. Sex was ascertained 
for adults and older adolescents using a composite estimate, based on pelvic, sacral, cranial, and limb morphology. 
Pelvic morphology was assessed, and sexual dimorphism described, following the standards outlined by Anderson 
(1962), Bass (1987), Iscan and Derrick (1984) and Phenice (1969). Sacral curvature was assessed using illustrations 
provided in Anderson (1962: 142). In the cranial vault, particular attention was paid to the nuchal, temporal, 
frontal and mandibular aspects as sources of reliable sexually dimorphic features. Evaluations followed the patterns 
noted in Bass (1987) and Krogman and Iscan (1986) and were recorded using the format outlined in Buikstra and 
Ubelaker (1994). Post-cranial metric data was also obtained as a means of evaluating sex. Measurements of the 
glenoid cavity length (Stewart 1979: 98), humeral head (Stewart 1979: 100), femoral head (Stewart 1979: 129; 
Thieme 1957) and midshaft diameter (Black 1978: 229) were used. Stature determinations for the tibiae were 
based on formulas given by Trotter and Gleser (1952, 1958, 1977). 
 
